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(U^^y ttl) / 


a$*J1a >i£i W g£f ^ic (4dj*iU w* ill) >Ml irilfc >6 «iljdJI ^1 Midi i£iJI U /gn 

^UAVl JaLsJJl t jJ>LIij GljUJI J}U jjjJiUl (jjUo litta Cl 4I /g 


mm 

a^M* 


V fMjJI £•> <jdUjA&il £djA*il £d£tt MiS /gd 

va4* 4>» A**U-j ^>4' 




(^dXM 


(jo.j 1 > l i <JI jlfc 



__ 


(^l£)^J 1 ^L 4 ll 


I 


( jjS^ vJifc 




I JLpMJj^S JoL*J UtutS j^bo 

ixuj^-Jj ^ ^ jjjw <Ll ^pjJbw ^1 4j3lSUl 

(^v») UftutaS (>,}> *-) au*svi 

jLIiJ (jjl* jJLd*J ulluJfj 


' w^i z^iMit§ tebUiii Mihiiatu <*5 Im** t ^u*st e^i /^ 

jjjJJ oic 5 

'»*x L uj^S^ ^iai* UlutLS ^jbibU* luid Cl>Ci 

jj fr* 4 -j J^jLSjM ljjjS ^iJLa4 ^jJb s^il (jj,JiT.4 ii u) 
i.Vii.<.£ j * ^jb^S3f jUIl) jJUmj lUjujYt i iljjj Jjtnl in* 

3 _ >jTa 1 W 1^4 LL*». ^>j jLxUl j »>*1 

jiribl ii i a« wVi ) a—ub^s a*^n ji i_->. ^LJUit 

Ifr-dc.I ^jJLall ^juJJl L * *JJJ ^>iVl <Ll>>Q 

a^XmA p "** jjt^—^T4»*J ££ifl 4- 3-oJI b^_9 



3 —yUj££a £uUmu? 



.CUm Uai^ >Wb (Oaj^j ^ 2 l*£Yi 

4o^*b Jd* jjji^bLlal (S) JU-Ltitl 0 & lIuw y uiLvfl JuL^j 

uiaiujJ til L*l 4 Jd^iVi ^1 ^>_£b t^ai iaitfl 

J1-L49 ^1 If Vl jjS I jjyij c-^Jatl t^AJi ( ) ojJjfcJt 

(w LJjj_lS^Vt 4 ^_4 J-uj) Ab. At (jl uit>yMVt ^L-mI 

*n itil 3 4* dL^j^Ld j rnjl ^SU 4 j . 4 -obj^S 3 l^itij 

iastfLfl 4-1 mj j*>> L>jl 3^ Lubj^S 2Lj£p*£u« 

^s l CiU^UUt u^ ^L^ L ;d nfrtM ^L_jjwb ^j fr^-Ldtl 

A I iPut US %*-wYt aJL^Jj *Luuu ui#u ( Ualbtt 1 ) 

(Objj^SJYU) 3 UAMI U^tt! Jjtidll Jju 


©GO mlazemna LuJl l^>Odt)l W^> £4) Xtf&all C±J>£>I 



























u^jl ^ loicJt uUkA)l jli>j AA b ita uljU 2 LJji 5 bit / © <Uaa>^W 

(frllfaj J-t>b L^lwi AJLw «LbJ ulj JJ^bJ 1 

( .1l.tl,,U^<lj,,^M L .u:^, ^ ^-.1 ijiJ^tl 4jj rt“U, ij.it J.u'ft jj * lJ-^‘ »■» I (D <4tt(}W 

JUA lab- Ifitf jttaS ib 4 ^ AjUb^aJi jLtHi 

*ijtf)l > *«>• *J*il Ji j*laJ jy ^JU -fc^ ij j'j-*' *4“ 

.Ajj^jlsaJI jpjuu* bob uAi jLt 


jUijIj^l JU£ ajftl j£u AXUj {y jSbib (ubjjj^aJVI) uU.y*flbl 4^j> /<WJ$dl£J1 AAairitl 

^MbibLolIj ^bj^aJl jjJbsib yLuj j laiau* baa y» j^jj-U^il jli <Ja ^bu jjjdiJi 

(1-1)i*>m 

* xoJ, VI -jAj ^ Lft 

u -^ r 1 jbob LpLuIt - \ ^y* djj>.p4 a^u^tn* Jp^Va^i j^ml (1) J 

d*£,ju*j j>±w jj^ jj.imtI &- aLuALu* ^11^ Ljt ji aLjjU ^aJLflJ jj&u (2) 

. tlJL 'iubu Jjli 4 j» ^4^ Jju U* h-da^l JJHJ ^-jILmjj Jbfc[U >^Uu (3) 

tf m.hiai JUJU (4) 

. aU 3 >4J jjI (5) 



v jdL^ ^U/yd 

bJ-tadll Lfei (^J^O IpUj^S jjjMflJ S 

jl iiijfl ^->tJ ||-lj-jL£)!) UlfLuJl (■JhflJlj 1 ^JhJ i-jL 3 fejll 

j.,f<>j ^SUjj itJj-Si jjrt>i 4 JJLall ^ (^4 jt££u 

* *■"<> L$J>L* (jj*j jLulj ^ic. ^Ag tJs^L£ J-^Lfc 

, Jju l*j£ Cu. 44 ^ Ljl 4 J«*jJ 1 


T(1886 (OU) <>iUbaJ$fr «^yl ^I^mU JUJl jb — >a| /go 

Li_i^ ijjVl jLM 4^jL£Ul aJU-uXl (J fll n) uibiyS 2 l>j.uI jLu jlj- 4 i JU^ 2 

(uL^pS^Vt IpSUj aU^ 2 Li^l£ a^lla *uljjp£)5U Iblj jUU ai^lsut* Cjfjliib GbjjoS 3 Vf j^aku-aj 

a :r j . uUu*. SLJLuJI wL^jt^»3U J>JUt l^fc 0-c. -M^A ia^uat tblijjJt ^ (ju*j 2JjUai GljOU <£>>Vl 

(dLidtt A - *■') iltLkuiivJI oliA ^y* JjJL 9 (M«Sj !UjUlU ^ujj tjljjjJS^IVt lylcl ihiiilj jlQt Ok& *4- ^ j<iu > 

j^Cj 3U»>^tl uU^uaj!! ^ja <2L«J^- Aj^SU liLlili 4*wU ial J AU. ^iriVtA ^Jt J5i>- 

Jai. j^ij >>bt}b L^lbGjt Ju£j yiii^UAlj Jbttb 


v u iiijhliiH^ ^dby^l gJULb 444 1 >lUy oJ /'t> 

^ ...jU.i‘»tt JL^JLij .2LJt_uiIl 3 i»i iiitl «Itlj <L>u&duM oL?>oL) u^xu t*t-j>. JUJ1 4 I jilxi J 

.jauVl JM ^>AlpLU (N) UjJbfcfl UJ^Ull Lpadjlj (S) U^UII i ,iliHrth oUmjU Uflfj Aj LJ 


(DO O mlazemna LuJl I^JO^I W^O ££ jO/Ua}[ ^±J>£>I 

























~a jf,,i ij ijC" j * ■ *" ^ * p* wi\ a_..-w»lt i_)l<_i 0—* 2^j»* 

^jJLsJb jjL_Lij ■ iJ*’ 2 AlaiA ^1 jjiU3t 2li i * J I JM_>. {y* (ll-ibHI jUJl t>* tbbj^M&Yt 

ji>Ol Su^jji 4r f.LWimU jlill £$i -ul»j UltSj ^ iii jh l U Hj 


I -2| r oLill4iigfll^W /gn 

. 3 Ll>-J 4 ^ I&imi 14 } £( 1*4 h-JLull I jhilt t >>b ( 1 ) S 

' ^.-. I d -,i"gj jjjJICVl 2 CS Ja J2i* 4ilc 1£C£ 0$S3j 3U* U iP 1 *-* 4^' J4* 4* 4 1 ( 2 ) 

‘L. jli»1 £jj ts^ 

^,„ : ur.;nj ^jbj4d ujJb*tb j->£j (3) 

? 40£ yll g^jiUll 4i4i Mi JU|2 (1897 'tic > g$-tt$- 0*' h* 

Ljj_>bj i*-iivt (jt Jl_>- J , a. Avt oa^k LLutbit*^ **«YI o>bi pJi^» S 

JLw t-j' ■-“» JJLt <*L-*YI UjU** yi 4-&*J g ii nWiil l JLattt^G 0>i ^LUl \AjLma 

gJL^I ia-i. 3lij *4 o-*J . yr^bilt JLj^I aL^I iaJL- Jl^*U 43 aii 4 - tf>U MA 

oi* O' o>—>» u*jj -Ou, ? ,^tJb 3 U- 1411 3LCOt ai»^ai su^j *-»b— {>**' 
a_J>^j| j* >;»■"■,.ti jtfjt ajuaia jt jj—J pJP*I«t JAAT* 0* 0*4* 

. a*&Yi 

((p ( ^i^LS \ pjjjS) LkU« C/Kg) (1.76 x 10 11 C/Kg) ^ ^ u' -**-i 

v g^nil 4£ JUil j IM<« gd>aai Ml jMtkl (1909 ,oU) gM« ^ 0-1 '> 

* 

' <yJI W m*I W§ g&JU <ujii j* ^£H /g- 

. . U.SH L “: U * Cw — "‘* 2i$>uaA 6jA±m 2 mAj wtj jtnfl ^4#** jl4*4 pbiiTui/1 ^ 

\_fi ^jYt V !> r ^,„ > SLJLuJt SOsH-iJb 3 b>k^tt SLjli^l 0(^2)! O' Jj*^* 

» ."' j: ust» Jl jAumiS Jjukj . yr-ijYI Aji Jmj J2-Y1 ^1 Jj>Jl toJt -bifaai Jtf*i o-ii ‘4rJ 

uU> 0-* U 1 tjU 0-5^* Jb»at ijuij 4-babSj 2±y*A y*J Cth^' tW 

OY ) aiau '-;H 4 j 12*L*24 ^J-k-t jl (^>£s I.BxlO" 19 ) ^jbj Ua».jj 

. (1.6x10‘ 19 C) ^uj OipsaYi ajoui o» tfi a^«i o* ^sb o»-^* u» 6^** 

A ~I~< OjU^OYl Axkwt a*«i iu^j jlSbb lkJO.jl ^21* JU«l-<bj <Ul ni'i'hl 5*fcA( 

^jL-uJ y^-Mi ojj-^Yt 4_us ui^> o-^*' (1.76x1 0 11 C/Kg) o>—•>* ua-j-jt „ui 

(9.1x10^ Kg) 


j^tUul -7 


jlSbb lkJL»-jt jjjiSJYl Ais*i 


o>u*4>i i4JL».ji aius a*u*j 

1.6x1 O' 19 c 


9.1x10 "g = g.lxIO^Kg 


1.76X10 11 C/Kg 


= g^ai u 


©GO mlazemna LuJl W^> &£ aO/'^LoJl i^±j>£>I 










































ijlij^KlVI ^^bJU ^ lap!! £l • dl$*J| Wi^«» I 

* - 

ttaujjj. ijOii acs^^vi *>»tfi u^sj 6 ' ‘AjVj (^jiu i*jx+* iusrt .> ^-u* ji*) 

<La^ jJJLT i IdJilaJlb 

- V 1 " GLjj^SSJI ***->« £*>S 2L^ ^ Glji ,>. jOatl j^SSj 0*-u$i £i>*a ta ;U • 

V (»ai i„n k» 4 mA ipfe gMi.1 priljMi JU» £* Uy 0$«4 UJi Jrihu jli jj-tj*- gfyv ma Jls 

0 -» IJ -^“ a -e*'* er 1 ^ iplS-s O'J u-i*ll 6 * O^ js jt-tSjUuIL uu^J^ lUSSItj 3Uj->H 2 Lb*-JI yV g 

V < i rt Vt UbjUw* { j^ \j^U itf ^ U< in dptajJl l£J yJLUUj * Ual I 

j (>*aJI *U*I -8] f OjjJI ^ jM 4ttUJI U$ (1910 fslc) oj*ll jI*j U*£l yyS /^ 

j—< •'■ 39 yUl J-J>U USj ,j-L*ll lyA 4-Suij jOlj-i Stflml^J 1*11 Jjlij "■**■'< y-a»*JlJ U .llf , 

L^-U J j l « i iJc t>u£*iij ia»o ■-is>>ij 1 4*a*j ^SJj gj$i» >* US | tu Aum Jai. Ajj* ,^ic, iL^ajjill r/fljTvi Laji 
J-5j( uUSII jLl3 y*7-1 J£S £*-'>?)- (ij^U o>M4*>i £J>*i . > ■. »* ■ iLlaijIU UJU* I jukj ) UjLu* J>Jb < 4 * 

4- IJ -*“ *>£*-“» i-tfUU 4 - oJSjUl* jJill 4 - *ES31j 3U*jt1 SLU^Ji Oilai^soYI aO* >«i 

ijiji (>ui) (*,«. ,ju aaiun yi 13 “cm i ; jii jj»a ) 10 13 cm = ijoii ii^i jj*i i»u *>iii 

-&_)** )0.! —j (*>*>■ o* ja£t »j01i O' 

«jOW jr^j **>>3 4- C«Am^ >»0V1 0* /«4»iU 

^ h7 i "j ^ (* . «a. iu >« aijA jl£l o^i* ,> iuii ius 

*Cllillj^uVi ^JLA j^LUi 4 J 


I ojiU jjjijjj 


mlazemna 

Jlij^vi £»oi ijOl! 


i^s 5 wuuui 4 J> ^s>*ii jSj* ji iiji 14 ijiii yi ( 1 ) 

*i>di jj*. itijo-ovi jjuj (2) 
0^ '-tf LgJji (4' b"b^ 1-i>- aj^Lua iljJJI [3) 


( 2-1 


a^^ll ol^rf aiUu^l teMdy (jl 
(UUJ1 g 

1913 J'x* WUdi UlJUt ^Jt JLUaJt uUa>M&l j* & OJt iJaJ) jU^al ^ fa&i'U 

Li Cijdo* till Jltliaj o« 3bwj-1 J»0*J (1932) ,«1U1 i ^Uh^l 

jl 5 ufjL^U* w>^tat i 2,{y* Ij^ 2lJLc %it£a tjli Utf ^*^ 1 ^ j A" 

L-j^Sj iJjUI* 4CU^J i%54Li Jttai wBjfi *UUII 

3il£l 


" *Art Sjili j Jk 

DOO mlazemna LuJl W^o £4) jO/^LoJI ^±ja^>I 























(P 


HL-«i 


I&mLi Ui MSI aUljAll iUt /gii 

+1 ;o^j (iuji u j | j3U ^ ( 2 ) 

{0) Laj»o** 3^^j,aniy1^00J_66 uyjt** ans ujlhj*^ i 3 ) 

4_u^»L> UI>*tfb 4j ^1 aji afjJ 4- u*Aj^jj^Jt A4£ Ji*J ^jbJ{^) 

* A 4 1 >^Lc ^1 illjj il. Gbjp^-iiJlj ^jLi*j %fi£)t (5) 

l^juav (ijjji itjjtfi J>^ 3L_jjtut* =uLu j >^ai 2l <bj^ ca^a *> 

L_4j* ji 1< 4- f u ; a ' * im 4 j£^ Jit 3Jfllla gj^avi JL*iu 4-fa^ *>Ij-JIj illijjjjaYl (J*4 Jj-abtJi Ljib^Ut 
^ij>-bjl ojLlu* 4-J U- iaj <jl bl* LjjJyw jLlh* 4- t£*3r} 

C*ijHJ\ <j¥ wJu>u V Ijl^j 2Uut+uJl > rtjUj jjSu U 4-uifl « JijU JSImU jij^Uub 4*Lb ill* 

.^jJlTI L$j Uu 4- ^jUjxLb4 


r. t* ^ » J “ .^.JJ t UulVl mSf-U £l>jV) ^ Ulj^m j MVi / u i nihi i w jjA^t. 

4 d_«a <U gU-iVI <>• £jj JStj (3>; 1 Q n m/s *3 l&^h* 3U. jjuj ^)>all £- ^JUSilS A frl &U 

<U Uijtj i 4-li ^-2It i£-jLN jLu* 3^a J££u g^Jl k£lD A-uiiJ L*>-t_*.lj AJ L r .aL4. Ji>3 ) jl lf>-A» 

.2uSj12j 2Uu- 


Uj f : 4>$A1 ^>wUl U /gii 

| J«a*J1*U*i -12 1 JjUt*gu*9}UJI>aai'i« 

dll g 4 *«Vl U- ^lc ^ -utuJt '£- \ > Cii Al 4 lOtj 4 .nt^ i it ,I ^l^VI &>±& jl 1 22jm J 

xlLk^aj ^Ij C/S SLuliit L. 4jA^jLy 

.QPM« u 1 US ylSjai- Jjk U 15 ,il& JjWt Oru ai!>Wtj 

i SLuVt l*^ji^l) ^SL^jll Jjia slsMJjU 


(3x10 a m/s) ^jU3j _£t- 


\^x 

- f J 1 l, 

v r =— 
"1 

l*-^ u J 

s 



-( 1_ ii) s' 1 ji 1/s aijj i (ah) 

(m) >HI iJ^la>(ia-V) A 


I^UodJt 41*^1.u -18 * (4»^l J^bi t>*i bU /gn 

>JII ^ l^UYI ^>ta» 3 j A 4 > >»>y C!>a 3 ui* uyi*»>*( Ch?>*^ jt) 4 Jt 4*5 U&? J-aiJ aiUit 

.**!>Kij (m) 


©O O mlazemna LuJl l^aitf)l W^o ftp ja/^LoJI ^±j>£>I 






























CyMi UaijJ jl£» tilj t UUjJ jl £st (jrUM 4^-$lt Jjb ) Sjrti** £tj^1 tit /cUtt^W 


.(UJJyj Jjb jy Aj.ufaj 3j^£ ) 





3u3 


* ^ 1 4_>all " 



»j-* ' * i rt~1 j j-* j$£U ^LuVl 4>1 I 1 u ni ihi it(?jjASJI ^Umi^U Mj&JI 


M" Vtt i-laUujY) £_ L^jt£j*ujj Lk33jJjj jH^aYt 


uL«Sj ( ^ni . i uA aLuUj^gS Aut) UUa lIulu 2LL»*LuJl f Uu^-Yt yt k i / 


> L*Jj«a* ) GUS Jj ijyJL-a 


l^ t m-Kj ji LkJLoiij jt ^>X«J <JL3j -4lUaU ^ 2^S3i ^ 3 ^ilkJl Ajl^j jAj /(fMl^JI) f£ll 

aJiUafl jMJuj. i n * JCmj 0 u -£ 3 ajallaJi q4 ljUiBj jl CjUl 33 JSL<i ^1^ l^jLtuS! jl aSilaJt j^j 


*(*£11 ta^l jum bkLo« ^yfc % j iii^I jl jjjj-oli 



J-^I tiA yw»l IJU$ bj*m 1oiftl ^UmI >Mij >y$ jyUJI oyblfe 5> il !& 



U 1 - *>-^t 4 -^JJ UJ-o^ JJa jjla-t*/ 49^ <> ^jLyut i ^ ^£0)1 i g 

tit L*t >J 3 JJkf £gjw 3 ^ 4 jUujVt 3 jUr IJjjj visits JaUuH 33jj 4^ GQjj^£tY 1 Aura 

^ ^ ^ V 33j*JLil t jjJUktl ^rtnm > ^Jtfl |>.ULJ1 tjaiJlJ gbtiSiYl 33 jJ jlS 

t 3 lj - jJjLILj Y sj hA mi l ^L -3 junrrV < U 33 j-alT ^LtdYl aJLw ljJUj illli Ut t iZitjjj^lYt ujLnajf 
U-U>* > 3 L 5 lWt 3 f 3 jJi <>- 5 Dj a ^|,UI DljjjJ£fYl ^ 4I4JJ Y 4 jbuii 41 LuaJt 3 u^t iilij g.UAYt 33 j 3 

L^3jJw) wU^4jJtf1 tj - r U( aoj^Jajl pgj\ MlUti^tf L^j>b ai3lM Jj n ^ : J L ^miU* JjjI H Vt 

a rti J ilf t i»ul^ ^ 4 j n i l-3jJ I j r j Alt ^jt Aj-ALL^y^ ^j-i!uLumjI ^xutdJ j 


■*^J' fU juVil Jjt jruQI 5yUaJ jjLh>Vatjy^ujwu / -’itaa^W 


©O D mlazemna LuJl I^JO^I W^to £4) iO/UaJI ^±J>£>I 



































(3-1)g>i 

? u 

L«£ AJSil jJllo ^jLuj Ajj ^ 15■> 4) ^ m u bU jUjj^SU t g* g 

LjLj-uV jfcjiOl £pX*Vl gjJT^Ah iUSlb » Ujjm ALfllbll g* 

5L t$bUij1 *3 Lb git uJallb £1 jjj23¥i 


^J yt1 * V J ^4 Aitua UJ>£jJ ^.UM.jlr»Ubjg^SJI 2j&LbIt j^u» JL>-1 jAj / 


jo-ui ja ui.jj^oi ^u-svi /(foSlt 4rf>fa ) ti mihliiojjASJI fcUA^U ( <yj!U) <4*yliall 

{ buiVl) WU-Li-ilaUidj^^SU 1 JJjJ gJLfc l$43lb .1 <m*.T> t gjgflfl 2. UUa ) wD>i^ g* 


mrtntl U-* 4 1^43 ^j-JIj U JI< 4J> ^ ibilil gljJYl - -*mtin ! tarflAMSll tAifa 

^4 ILaU 4^1 I QjJJU 

jUU A-JbjJl 4 j^-t^lfir lj! jjJ Albwll gt_£JYl b- ggA * 1 A4l 

^ jj ci« ^ j irttf C«ij ht m*‘i ^p*ILm w13Llu* ijji gc gjjJ *J£ JU^uu ^Aro t < Ajijlf 


. ( {t£j 1 A311a ) I la2b QLfitbj i%a i*i 1 ijtlJt qA ATulJI t ijwVl jl t Jodtlall qA g-C 



(4-1 )*>*» 


v ^JaaJI fol j A 11 £bw2l ^4i >» 4JULJI s^ ^yy J* <jAU (jl^JSSI ^ <Ui £A £>i <j*$* jl 

^b-iYt £j_* X-bjAI ^ 4 >*“* .Mil 1 wLluVI v it jitn g«* 3 I ml nf g-& £J—giJ -3 g* 3 lmLUI gljAVt >ul i 2 

.^Ulu V J 4 (g^Vl ^ JojlafltJl gjSJ M 4 * ^rnjU UA^jg^l 

j^ajj^uUJ (jJaaJl yik^^l 

viit JuT * 1 *isr~i liLjattafl ^<_« SLa»£ j ClLhi! jt j_S.»j i j j (jt <USLm^SJt 4-t^ t^ll l i tl ^ 

-JA^-LUA 1 fljtl g-4 ^ I uiiutl «U1 bJ1 

A3 Lb yjb^juijd* jrU A3ll=Jl gtj (^b>- ^bu4f > njb ) g* i&jJ&iA CilAAjJ Jb2d jlbt gSA ^ 

1^jWk 3 «j» A 3 Lb Ol j 4 Jjj gJgjSJl gl ^1 JJL>v 4 A>iJ* 

-ajZtfl AL3ib L^^bi iSjjUU jA**A\ • 


(6-1) &;* 

’ Ltnu UW§; OjiU »jUll «JUU ut UW 

. . . .-. ^«IU jJiH gi ( jS- ...n J j- ...t i ) a_5lt» ^a^ji ,> ijiJI JIau) , 5j^UUSjQH3JUAt /£ 

^ gt ijUit ajb*ji j>i- (>(c jij^Jt) guaii juu 4 . jj^vt jail* aiti* i^usst 
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®oo mlazemna LuJl I^O^dI W^O £4) iO/’^LoJI <£JJ£>1 




























(UtfeAM) 

i H J— JJi JLiiil 

.^rSJUf **!• *>i t***— ji 


«Ui Jit |>» g$>£i^ Jliw^t JdM hi£ /gM 

v gn&aJU^ 4«Ua (jiff Jl 

(■>**_ ! t ijr Ji 4_stla ^ JUSit Jmm 

uj^OVi jigU^Adl hilfi £^c JL*4 ) dJaLL* sS' ,iii * 

3 -* ijiltfl JuL^rj ^UuuLUmj^ %*At jJS.iu.} JJ&LLsiJ 

3j : jjjj "C'frVi jJ^~ ' J j i I ijti" ..iVi StJtjte 

J5L2 uLw ^LALLj 3^* ^gj7m* 4 jIi djUb ^i£,i 

AjjLw< 311 *L_3L£a fjg ^ *j ( ) ^j *■* 

JjV 1 32L£all tfjfidi i4 jrtJ 3t>^ 


*j a! <u^ad 


ijJ 2L (3jt>-^^* d-illa ) uL^> 3“^ L$j jJU) fl 4—LjjIaj IL. jjliuulj 3L^U jL£dl jjj f J3*3^1 • 

|V3j ijhl-Jl 3™ 4 tjUuJl 3^ L+4-3 Lj^ jL^jlJ V il*1j4jl tj\ fj^A JU^£ 1 JU9j 

JL^jJ V ^*1 ) U j <JJ 31 3-£*J Vj adJL>w« iL-SUa wl£ JiaLJU &- pjj^iSJVl 3! I 3 aj . £&** 

- dj3J1 4- ^ ■!> JL^l< dfdUa ^jLjjj7i<i* j^>u* 4jV I s ^ 



cyjkd 

^ i’iiJ Vj iii t *N4 i-^Uaj ; la-' JTJ ) CuQ jl Jt* jL jjJlj U) 

ilazemna.com^fiflM •“ a * ili *f “ l1 

v 1 j* 1 •* ijj^STVI JUijjl 0 'a AJL» Z_ jj jj 1 jA 4.3 Hall 1 * > (2) 

.SLSlla Jit jtJU ^IaI AiUa ^3 


Jj>i£I1 l£*£ iUlajMl <i-Jjjk)l (JaLJaVIIj tjo^&J 1 Uglt ^ij-Ltt < JtjjlaJt jmiZZ £- jji iujlai umm / 

(Li* 2 i He + ) Jl*0»>tj 

(5~1) 

Jjj-jSJl fjA jJ&l uric. i'g jU s+j ClIjjJ I (jdC 2b>oLJl !U>k}< UtUlaVl >xukiu jt) LfjV 3u>laj 1 "-*“■<» g 

.^4».Vl lAjlJU 4- 

ajjjji usLJaVi (jb 'iuu jjS\ oujj^avt ,> jjlc ^ ) OijaJi ^lj jv / 

3 *J ■ JU^aj jjS* IgJ 3jaUa)l 3 iUj1hi» 31 ^1 U^>jj'^ I.Juda?I 34 IJUdJU 

4-^iuJl frJJ dU 3 } .^yjLUt 34 IJUJ (jjj \$*mj 22 u ^S ) 34 iUtj^ iltUA 

*j>J ^jLpaJ 3-4 SUJ>4 p& jJS* iUjiai 


©OO mlazemna LuJl I^^dI W^o £4) jO/HaII 













*ju*| ? ) %yUJi g$>£tfl M*iil 4<uaU)JI <&UJI £*«il /git 

<1 h 

v uJ.il** Jt aUmJIi (A=—) ‘U-aLjJI «SUJI /gn 


E = me 2 

--(1) 

■_«* AliU. 

E = hV 

-(2) 

SDMj AJaU* 

hV = me 2 

......-(3) 

ji"_*ji (2) j (1) AJjU» jjt Uj 

me 2 = h— 

X 

-(4) 

^it Ji-is-u (3) AJaLw 4- v= Y O 1 

A 

h 

me - - 

X 

-..... ( 5 ) 

iUjUil “ (4) AljUtt 4-a^^4 | 1> «a»-)j C Au^s Jsa^Kjj 

A -XL 

me 

-(6) 

jjLt Jrrt»ii (5) AIjLm uUjjJjJ 

(me - p) Ai^Ub cAjjuj Acquit x ACflt " jl Uy 

A-i 

P 

-(7) 

t j^jYlS ALul^ill AJjUX) gj ml 


j! JI Aj^t 4 >£& J*JI jli iUiiVt to yll bl£J / 

( 1924 ^ U ) ^ l* t toj .AjjlajJt J\ aoUjI *a>|U ) ^uU4l 3 i.ijlril l 


|~| is^&gi | 

A _.'<* I -V j i "■ .‘ l ‘ tl j" ■ tl jtAjI jrl^tYl ja ^If .i Kw ijajjjLii \ 1936) gflljii! 

Jj Ut tt-^ .... » 4 J_c ^jLuu U ( jlJ-U (j'j (oJLH ^^ 1 

Jja*. ,>**» jjjSSIYl 

1 ijJkzg 4L-tUUM ^LJV-U fVt 1 ft <fl J / (I>ai BjiM) MU'i* 

(z, y, x) ■* -»j- a_uisii Aisiiaj aukii A3ik*Ji as>>. . (JUujyi) 

a**2Z tfjlt 2_(AS>>i All*S) 4Ui-jj £*>• JUi^ > LAASUi V j a* 

f 

4. A_aaj (jjj^SlYt) ( 4 ^ Jj*. JL*a^i ^ V ) ^ )**^ 

(>Yt t^LS AlS-s 4- C& 2 J' f at Jlj iiaj UAJW-I u-Li j* tili t 4at*a 
iji JSOa Jaaal* 4a2 '£. jj^Vi aUai JU2»l iLAuw f&) >a • 

t>l£ $1 US AjLl jjLjjOVl ) 

^Jbj >\) j jtA'i itJ_uij jjj_£lYl A_4>>^ uAjjJill yi*J a-U, A_u*J* Ua 1 >i. ilij^AOYI ^laj * 

.3U»^U ASIjaU i 1^143 A j m U. 

ijjjwj AUt^jlt AiJaUIl J#- . Aj ji 4, jj^^ISlfl A^>m £_ l^U jlilwa A -iiii * . jia^l ^j/ ^SJI JlAtt 

ijUw-Ji JSUij (jjj-SSJVt £-^> 3*5 A -flllni ( j tiTi ^_S j' a_cl AjMj (tuaij JlSb A^jll All alt pU& 

'L. uflijtjSStiU ioiLill t >-ai>At)l j j i ytj (*S ja^j t Ajjji>uaYI 
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? Jj*U a** ^IjJI f£ll / Jk 

tjji 4Sjjo #USl J>V (j.^) (jts jS us j JSL+? . g 


(7-1)^ 

? ajjJI j J-JU jit* j Mflil ill j$*j Jtmlii |>» !«ai ■•"-■ ■•' •;* 

4_iU ujjJXTVt If* ^,u. ijk»H i-uj** ^i>* jL. Jj^hWVI (> ,*£n iSUiLSU. “'»>■ ■■■ £ 


■*»# *u&iJl 2- j^Jt« J-4»- tj4 1<-> ^IQbj i <L>-(jlS^ us 


J 1 1 ^ ft* J>X —>0 vji ) djiiJl Sl. t AjSlUft ubjow4 jJxi jjLa / n jmu^JI |^J| 

Culdjt n ^- 4 - Lfl tjj•) 1 4 IS 3 ( iJallaJt VJ ^ * 1 UTI ,( .L« 4 j Aiyjl Jj^tSJVI >■ ; 

dU-ci n (OjJa jr>L4*ll 41*^ juaoj o£. 4La&> 2LflUIi Jjlmj JLflUa 

(.... 3 ,2,1 = n ) — 

^1 JS-S ) aLjjj^vt ZjL>^ji j sa 1 1 ^IjJI ^A>JI , ^UH jgSJI jj* 

j_j ^.’u (n) ^ »m i j i n * •■ Aij_*ii Jj—>■ jjjMSiJ'tf 1 a£_^> 3 UoUiij 14^ jjjbj j-»-_« 

.... F d , P , S u»b$I«t1 (>>SSt j) Lb-lj 


•AjS j4 "- » j AtjJJlJ ^IjaH (>* j-L* jA /<U4 jji tSjiil <U^gJl 


t(n) f«£i! 1 no ^1 2 l ^lj^jLUi GL^iunti * 

(S) iUUall <>• -A^!j U>£^> n=1 J^YI jjl (j) 

{ P J S) U*> AlUalt JA LW^ tjl* n= 2 (h) 

!^jpj S) Aj^iD AJlla ulj jU t witj *hj f1 = 3 JULUi jJI 
(f i d j P j S) yjA Aiua CiUfjMA jjji n=4 jfuujjiy ^^uji (j) 


j-a--Jij i-jaiai a ^j> . , rt n jtj-cvt (£) ^>»Lin ^-01 jjuj Aju^« n »> su^a js jjtas • 

cuts 1 iis (n-1) 

>ii4» ~ f J Aa>.ij <Ujj6 ^IUa . jJl-oj (1—1) ^^Ujj i^J Ji>« jli n=1 iuia (I) 

© j| O mlazemna LjjJl I^A)! libO/^Lo jo 4/Uo)l t±JJi£>l 
























( 1 , 0 ) jj jam* ua£j ^ua . os-ijj ^i ( 2 - 1 ) ^u-ju \jj 3 jb>« £ n =2 a**a (h) 

( 2,1 , 0 )^(£)j^i>e»^UA ^=2 ji»n= 3 ^(*) 

iis*, ( 3 , 2,1 , 0 ) *a (£) j jjji ^jua ^ i (' = 3 jii n =4 (j) 


5 

4 

3 

2 

1 

0 

£2 juj 

h 

g 

f 

dl 

P 

s 

IfeArt USJAi ^Lj^jUUI 


£ — 0 t n = 2 |u 2 4 J j$£ajj ^ilSji ^ 

(£ = 2 . n = 3 ) ,«Ji 4 d &tii\ j£Jl Jl*i 3d l JU 

ovL-uujji <>. i^i au^j ■* JUft l m ^ * ■> * i^ 1 

jlAj *jJSl Jl JL^tj JULjjjjt ^jjU J-a £-*> *A_*a jjjJKttft 4i-*J ipN 

j-uwtaLii* Jl^» 2_ UJLlc fljirt yjukt L. i-jLi.1 ila^tai* j*4la ^u-aJ 4- 

^ " | 

n : -t^ 2 _ }LjL^L» ai-£j o^>^J JI^m*-' (jl t£l * Ljji^S oj-Sj {£ = 0 ) S oi>j^V ^t>Ut * 

ijjjJSJl 2 i.irj’iiuijj Oa*tj JUjjjI j4 S <£jlttt* j* uLaL*uVI 




S jA 0>>£ iS ^LttA 


#0 9 mlazemna LuJl I $4^)1 IXo/fco &° jO/V/JI t±Jj£>l 
























!j i La J-» ^ uiSj ( f - 1 ‘ uJLHSJV ^l>oJl JUI*.t 

llllllt 


UjuaOt 6 tjVUuJjjl tiitt ifA i£±u^* ajSZjj .otjJl ujU JS <^lc 





k’ 


3 ( p *) 

fciii 



( d JA 4j>jlj 

mlazemr 




uiS2j5 *>uS JU-Uj^u^iSl {£ = 3) f jjjjSnr jjj>Ul • 

jjjSOl 14 <i rj lu U 5 II II 1 I B I 

aan_«j , rt ju_ci itU v > »Ja L um jj_* <j_* ij_c ; ^ a_«j4 j_s jjisj • 

, UjLUis (+£■ , 0 , -£) 

(0) m£ 3U-Si£ = 0(l) 

{+1,0 ,-1) ^ m£ J,UB £ = 1 (td) 
(+2 ,+ 1,0 ,-1 , - 2 ) ^ m £ ^ jii £ = 2 (•) 
(+3 , +2 , +1 , 0 ,-1 ,-2,-3) m£ ^ jia £ = 3 (a) 
(m£ = 2£ +1) :UVt4i^aJl^taiuMb £ '<wi m£ :bul j ^ «> / 4a* 


®oo mlazemna LuJl W^O £4) jO/UaII <^J>£>I 






















(+2 , +1 , 0,-1 , -2) m£= 2x2 + 1 =5 * £ =2 JU* 



[T] ^GJi — Va J 03 JjYi + Va ) AlS m, ^>11 <*S1< 


Auiii J*>- ujjJOYi JljjjJ ,**^1 aJ*o JJLfi/ m, 

»bob Ul »i* u^J (*-** J>** uijiBYi **>>*■ VW' 

I JUum^ jjbfl ld£ iLk-bj .JCjjjYI J».Ij icLJI yj 2 ^ «bol ^-SaJ jl itUJI y/ac 

(a«UI y jiA iUhb jjjji 01 jifiV' A*bi* *J >>JJ <^l JfcUJt JjVl + % ( 1 ) 

(itiuji ii»cu jjUj)Q3 ji-vi aaimi (*<-u At (P> JfcUlt ^jtiji jj>xtdu "* Va (2) 


i JUtaij^l jam j yUy liU* /go 

.l.sUal* LJji. Uljji I 4 I u» >k Ji^Yi t 

" UUiA^Al g*4§ ■ *4jM Cj-aI /gi 

Jt Jb*.j jl5j -jt.r.1. uu_lai OtH Q b-* ) 2 lJjUI 1! ibiirfl ijtji Ja V>- yj>«l g 

oLmVU g^SLjtl ■ * a j jj-a* jt- Uij a. Vi u>tjJ-tt 1 a m i yl ^£1 tj) ~l inni* 

-> t * jl_J J_S1 *j_ 3 j i^uIaLuU t *H ,imj J-S jt j ±2mj i-i*Lult aOA jjmn i lj ( Jjlatl 

Jjjj 2LL»wi <£V ^tjill uIjjJlII ul uB 4j jdl <>• AiV 3UUM XixiU ^Jitl uU5^1 t> g* 32 ^- .^. ^l lit l 
jJ3j U-^-Yl uju^t' J-* u* frijE I^J jjjLwi* ^J-tl u'jj^ 4^- Ar > ni * 

ubjj 2LS>». u 1 Ujj - jjt Uj j-* a->tyi JUjjjjYI (jilaJJt Id* Jlajj ^1 


jritfAJi aLmI -13 


(DO O mlazemna LuJl I^JO^I W^O ££ jO/^Lo}[ ^±J>£>I 





































fl J ^ fz fTl s Ji-la} pl& ttr\rtfr pjAL»ijl iL 

O* oLjjtjj£fYt < . < < - w Ji ClcI UI h >I Lgjl 2_ Ji*^3 Sbr^jG pi 

juuj^v* pGjj^riu (m s ) ^jjai (U3i <> psus ajas* a*»LLu yn^A 

•(“ /^) 4 ^ 4 'LcLuJf ljjjIc pu£fi jjJj (+ V 2 ) dLLftaja 3L^Lyjl w*>L>uLi j^JLj 

* 

JUri^l gnu jiLy Jk 


J*uJI<UU«M -15 


(jV Ij-Iiij ^p-utjlaUi* JL->v* UJj-jQMI JlUj (1u»> JjSj QjiAallaM dSjlui yjyuSJYl ‘I*— g 

C m <"J^ 1 ■ « « LJUjiiUiJ «jLu) OJ-S2 JLlujtiVt JJ—(ijjju^saiU i_J>ill 3LS>»tf) 

^ T LowA jSJ $& ljjL>JH 111* J*a Jtaoj ^OJl ysi ^i*Y( (jj^KTYI cjj^- J* JjL*j aH*Sl*2» 


? 6>kt J> j£>£J2l *ka$J a>*ll dlkolf jo^d <k4 /g* 

iaUil Jju* wiijpovt ^ awt ^ j_Gj n <^^11 ^oi ^ (1) /g 

U$-% 5U-4a)^-ct>SJ) <Lwyj ,JJiUj\ii_Lfc. ,j^^jy_j£lVI 4 U .i £ j i^lLil JLILuj^Vt <£$ j£}l |«S3l jjlc (2) 

•(t 1 ^' 4- a i > ***« ouimi j>t» anwu ijUj^ P wtijy^cnf ofSJj iDuu iujyS .jUj^s S 

J-4U»U igjjlSSt ijVUiUjjl j_* JLljJJi' (^i ^rtint l alujs J-L>oj m^ ^mjhlUlt f«£ll JJtc (3) 

.4^ jjjJSJl i^.j 

(*>■" v£- L -J | yljijJ-0 UJ*L»GV1 Q^> l_ji 2h irtTt oj-A *-i «^*«_) m s |«J3I j_lc (4) 

*6jLHOVI 

^ ^ ^ ^uo , ^JjU jju* (5) 

(i«jjY) I^at Jlicl jsa l4^iu L^J OjSj jl ijjjt '&r utUj^Y j5UjY ) 


^ '-^ »Jy*J ji£j ijjlJt i^jYl SLu-jjjJl ju j14LlJ.i £1 /4kft)W 

ilrU^LuIl dJLft Jj 4 ^uI 


aj^k wkijjiJI <yU& 

.(^li^jj^i j^lc ) ^jjjt = ijjOJ Oljj^OYI jjkt ) (ifi LuU^S ^1 JaUj 3Ub* 3L • 

a_5Ua jJISYl ^ a_5Ua J-iYt mU^hOY b SYLLuyVI (Oii .^YtS ijiU SuSj^hOYI iUi^l u2C • 

{ y^- 4 ^-y"^ 4 y^ 4 y* 4 y* 4 y** y*' 1 ) 4-y>« y>S3 . <j£dkj 


Is 2 2s z 2p 6 3s 2 3p 6 4s 2 3d 10 4p 6 5s 2 4d 10 5p 6 6s 2 4f u 5d 10 6p 6 7s 2 5f 14 6d 10 

O" 1 U** 4- 


©O D mlazemna LuJl I^JO^I W^O ££ jO/'^LqJI ^±J>£>I 














*• 


a* 


10 


°oO 



j- ■?.- jLjj VI i£jiLil! SLai^Ji 4 ow V ) 1^-5 . Hund’s • 

.Vji lit'jj» AjVOajjt 

hjLjjj^i&Vl Jj»■■>_!> (f j d j p ) CiIjjI mil (Jl* »A»lj JLxjjjI jiSI utb j"mT l 3JI* %. * 

"'■*■_■ — 1 )il (I.L. * ft) pAclS) i ini* IfjU^uu (ju (^bj^SJI j&LULU Ui >5 OVUjJjjVI oJJh I L. ej^uaj 

P 3 jju [ -fl I* j_s &~ jjt>ss3i tj-ic ^ j'ii - niit ljVULujjVi 


JULujjVI i±Lft ~; —* GVLLayVI Jl»I 2- 4Qdu ^1 wli^nSTVl 0^.1 « yljJ' jj^Vl Ji-ju 

I It'I 1 11 1 P <£_ U£ f- 

3D jjuuSbu-* jjij--« J-*jJ J^ljJI JU-ajjVI (JijijjjSyVt (jjj jiUUI (Jlg. u i. U" l t • 

ns(n-1)d(n-2)f .<pVIS LWi aj^Wi iisUsJi ub^ MUj 3 j 3 o» * 

^jauJl jptj jLm*J JJuift ^JLall ^ 



2 He 

1s a 






10 Ne 

Is 2 

2s 2 

2p 6 




is Ar 

Is 2 

2s 2 

2p 6 3s 2 

3p 6 



36 

Is 2 

CM 

w 

CM 

2p 6 3s 2 

3p 6 

4s 2 3d 10 4p 6 

MV* 

54 Xe 

Is 2 

2s z 

2p 6 3s 2 

3p 6 

4s 2 3d 10 4p 6 5s 2 4d'° 5p 6 


23 


JV , 1S K , 18 Ar jrtlitll «i>JI /JU* 

1s Ar Is 2 2s 2 2p 6 3s 2 3p 6 r 

„KT Is 2 2s 2 2p 6 3s 2 3p 6 4s' 

,V Is 2 2s 2 2p 6 3s 2 3p e 4s 2 3d 3 


23 


J^l jUU W M^ : Q I 3bGS ^ JLwu >«.L1*U SLujj^aVI 4U1JI 3uO£I AiijJa ^UA /<0ttSU 

JJ£ t^ ■ t 1 jM4<SM-*31 ^ iJuj^LuJ Vi h_J V 1 ^LJf I J&L-aJ J 

^KfArHs 1 , „V[Ar]4s 2 3d 3 >*3VIS iSjLJi illiVi jlift ^lij^i 


J-aiJl4jA-t.-4 - 15 


/ydUU Jit 

3s $Um»I <yU$>£J2U 3p ^Ull 4ilbl1 s)U4 1 0 


i—yjLUl 2 LdUal 1 iLU^Luw* ^l_*J L*i3p (^jUill 3 flltlTI \£tf.i-uiA (j-4 Jil 3s ISUafl (jV 2 

(il>ill o>flVI) 2L5US I 4 IAU Vjl ubju^Vb 

3d &> astts J5i 4s jV /j v 3d uUa ^ 4s «iUa ^ ® 


U mlazemna b^Jl I^jq^I jO/VcJI ssjji^-1 



















20 Ca 

M Zn 


<8-i)*»a 


Is 2 2s 2 2p 6 3s 2 3p 
Is 2 2s 2 2p 6 3s 2 3p 


* Zn , 20 Ca i+a\ I w*i>dl m£1 


■ 30 

6 


4s 2 
6 4s 2 3d 10 


$1 id Ca[ 18 Ar]4s 2 /J*ll 




* 1 ■■■* (d ) 3d UdLLc 4 s Juu C*Ujju£JV b 3d j^ULj • 

4 -uiiari ^ j**-** jii 3d 10 ,<ud 2 j v ^sar^ (^Zn) 4- us 3p <>• jj&ij 4s ^ aiu* jsi 

-5s J 2 l dtjlu* y rtrtW i j (d ) UjJLa 4 d -f JUJI dlTJiSj * |*£Jl jlJLtl ^bgl jUjci 

tffisjjti* ( d I^UJ^3 if+Dlt ) ^Jta3dV! 2- * 

jjtj flim i i t^i ^4 d ^uaj ns (n —1 )d 5 ^uaj d ^11 s^ j^iij ns^(n~ 1 )d 4 *u l>* &. ■— 
jjijja^i Cj^jjSs*s £u 5^4 d gj, i rtj up^> ns^ri-IJd 10 d s ^ jyr.j ns 2 {n- 1 )d 0 \. — 

2gCu, „Cr -»UUJ M>ll u£l /JU* 

a 

wljJJ'l J1 j gj m4 * inj jjjjuKfl ^J1 ^Lj_>iJ d tjl ^^ />n 

hiUilU IjIjJxujJ ;jj£3 jl 4 .a1Tl» 4 l Afrtt 1 IgjUjItri* UjlIc 

2J) Cr[Arj4s 3d 5 »^jV^ l^F <.,u3juli uuSj 

,Cu U( 


24 


Cr [Ar] 4s z 3d 4 


e" 

s~* 


2 »Cu [Ar] 4s 2 3d * 
M Cu [Ar] 4s 1 3d 10 


29' 


47 


Ag , 3G Kr ^LyOJ —ij-JI **£l /JLU 


Kr Is" 2s" 2p° 3s" 3p b 4s" 3d 10 4p e 

[Ar] 4s 2 3d 10 4p 6 

Agls 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 10 4p 6 5s 1 4d 10 

[ 36 Krj 5s 1 4d 10 


36 


/Jail 


54 


Xe, 23 V , 17 C1, ,U Mil *|jill & J&j J*iai «UJ*I f£JI JUI 4 * / JUtf 

^nrt ^^iau (jv n = 2 3 lms j 2 s 1 Jail 

S y^jl jV £=0 

0 s jj>mi j 5 j jj^vi ov m^= 0 


QJ 


...i 


(JllujjYl 2_ JjYl jjj^STY; ) SLeUIl yyuL .>UOij jjju >p-Yl ^ ms= +> 


(DO O mlazemna LuJI \&x&y\ W^o gu) ^/\LaJI ^±j>£>I 
















1T CI Is* 2S 2 2p* 3S J 3p s 


+ 1 0 -1 
iin iuiii i 


(3) wi U-J S n = 3 

P (jjhntU ^3j_^S3Yl i j tjV *^ = 1 

(0) = m£ JLUjjjVi 2 -jSj^yi Oi^Jvi jvm^o 

1 

JLLfjjjVi 4-^liJi ^3*Vl o'* ms*- 2 


+2 +1 0 -1 -2 
hi mm 


„V Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 3 
lI >\ tj&r i jtt'A j l< jtc* jY' n - 3 

(j ^jaCli b ^4jjJI£IYl ! , m ijV £>-* 2 

nrv£ — 0 rfLUji ^ jji jo-u^jVf 4-1">^Y! 6Y ni^- 0 

i 

JliujjVi £-JjYi ^^IQYi 3* 6xh^Yi uY ms-+2 


£ ,Xe Is 2 2s 2 2p 6 3s J 3p 6 4s 2 3d tfl 4p 6 5s 2 4d 10 5p 6 

3 & wUjjJS31 4Jf b= r * L>Y n - 5 

p nt Li * uY 1 

+10-1 =-1 A~4jj ^aii ju^yi 4-jii^vi j* m£=-1 

i 

JLLjjjjVt i. yHlilt JJLHSJ*' J+ >**»*' jY ms =-2 


mlaz 

? S3 1, se Ba, 2T Co :<*tf I ^b^jl J&i JlAtl g*« 



iflulu 


„Co [ ia Ar] 4s 2 3d 2 JaII 
ja tjijjjjaai ^le <£>*^ lS>**^* i^ 1 n = 3 

d ^^LtflU o^ijt o'* 2 

+2 +1 0 -1 -2 nv£=+1 4-^ tpdt jio^jjYt ^yi u* m£= +1 

iimmiilil 

jo^vi ^^uii ^vi ui^^ 1 JV ms= - 


56 Ba [ 5 4 Xe l 6 s 2 

jbdb JjOjjZ&J* ^>L>u ^i*-uj ug j'ln i * JjY fl = 6 

S JY -€ = 0 

0 S * 2- g^^JYt JY m£= 0 

EH 

(JLLujjYi jj^^Yt ) ieL*J) Wji»} (^£U* sUibjjJJ j**'* » ajj ^* 1 U y ms -2 


©OO mlazemna LuJI l^tfDl W^O £& jO/^LoII <^J>£>I 

















S3 I [«Kr] 5s 2 4d 10 5p 5 


.jbjjjStfl ^ JjlwA jY n = 5 

P iS &\ ybj^vi ^31 jY 1 

+10 -1 m£ = 0 SU-S AJ) JLUjjjVl 4. jSj^YI jjj^OYl jY IT1 j£= 0 



(i0-i) ijdj^a 


° 55 Cs , 36 Kr, 26 Fe £tilalj*JI *» JSJ^aiil J*i U g^iU «u»2l ,£11 4l*l m£| 

„Fe Is 2 2s 2 2p s 3s 2 3p s 4s 2 3d® /Jail 

wJUJ* L3 ic jV n = 3 



i- JjYi j* J*a u jjjjavt jY ms*+| 


+1 0 -1 


36 Kr [ 18 Ar] 4s 2 3d 10 4p« 


ill Jil l) jui.YI J*i U oiPOVt 

(oUilYt ms=~| m£=0 £= 1 n = 4 

ss Cs Is 2 2s 2 2p 6 3s s 3p 6 4s 2 3d f0 4p* 5s 2 4d 10 5p 6 6s 1 

I 36 Kr] 5s 2 4d 1(> 5p 6 6s 1 |l 

yfc>i»Y( JjJ U jj^^U jY n = 5 

P <£&&* (^>ui4b j*±-Yi Jjl 3 L. jj^SSJiU ^jj^TYl m jY £~ 1 
m£ =-1 iUoi <Ufl tflill p JUbjjjYl 'L. jSjj^Yi Jifl U jjjJSIYl jY m£=-1 


+10-1 0 


ll k l 1. 1 ^1 j^YI Jui U jjjiEIYt 


j^nETYi >ii.Yi Joi U jj>tS3Y( jY ms=- 2 



jil»r" JI (.(7^~>< j»« 4jd^Vt 4».inUI uJbl 

©GO mlazemna LuJI l$>CM*>l W^O ft& jO/^LcJI <^J>£>I 


























„Ca“ , ,F :»! ***** ** JSi g$>SlUl «U>2I ,£11 A\U\ —SI / JU« 


10 Ajtaj^u£}l a Ju^ ^ j — 1 jl Lij j >liS3t i~*i t i„*i^1 )<la ajj JLi mi I riT ( j^at F /ill 
SuJUJI iI)LL>uJi jjut + ^jjt jjuJI = wJUJt $1 

io = i + 9 = e ij« 

9 F ~ Is 1 2s 2 2p 6 9 F Is* 2s* 2p s 

jjii ■>_! ^ iii /t j (jici jV n = 2 
P £*iUiri ^>UtU ^j^Yl c-ujpJl jY £= 1 
+1 0 -1 m£=-1 iu_3 aj ^-aii juojjVt i. jj>aavi jV m£=-1 

IRiTO 

JUuayYJ 4- jjj^Yi >fc ^Yt jjv^JYi 6V ms 


Jail 


,__ 1 


18 Cilij^jSSIYl AJk£ judl jl guj>dS3l aji ja (*>xuJl£Jt Q$jt\ Ca* J ^liaiW 

uUam>I ao& — t^jjJl AJUll = t-i^jil o$j}U uUjt^EJYt aoa $1 

18 = 2 - 20 = e LaiuC 

20 Ca Is 2 2s 2 2p s 3s* 3p® 4si 4s u'^ (aZ» ^altj 

20 Ca* 2 Is 2 2s 2 2p® 3s 2 3p 6 

uf Lit I Jji iZf U £jj£3 1 ^JL& ^iul J in* fl = 3 

P ^jjLSJI jfuAli i3 fr\ ^jjj^SIYl *_*a3j2l jY £= 1 

+1 0 -1 m£=-1 JULu^Yl 2- Jii ^Y! jjLHSJYl jy m£=-1 

liTrrrfin 

j^fcYl JliujjYI 2-^131* jA >}».Y1 UJLH^ V1 (J* mS=- l 


(11-1 )&J& 


~..—TO ijj JLuuSjYI e O ■ Wl 

10 iltldJi^lSS’YI AJLfi Jttual ill 

,0’ 1s ! 2s s 2p fi 

V .0 


, jLi* 1 :<u2l ^$>£121 —y>JI mSI 

* M * 


LjjL>2KJt <I*a2k aj'a jjk p^aldH ij^at Li* 1 

2 ulij>iSDVI jJjc jim>I jl 

8 „ „ . K ,Li Is 1 2s 1 * jLi* 1 Is 2 

2 , a Li* 4ySII *U$£I j* J&J j*a!SI J£U g$>61SU iajjill ,£11 atatl —SI £al$ /g* 
ri Na , ,Li >w g« J&J j£2l g$i£llU iujft ,£11 dlacl g*g gjU JU» 
n = 3 i,Na Is 2 2s J 2p‘ 3s 1 n = 2 

€=o Q] ^=o 

m£= 0 mf= 0 


ms= + 1 


3 Li Is 2 2s’ Jail 
0 

□ - 




n jJi jjuniij *'* 

O mlazemna Ij^Jl IXo^^Lo ftp jq/\ oJI quj^-1 




















t ® 


(12-1) ap* 


n = 3 
£=t 
m£= 0 
ms=+2 


v „Si, „AI ^hj j 4 * JSI >**l ^$>SliU ,£11 JUI g*j gjli 

14 Si Is 7 2s 7 2p 6 3s 2 3p 2 n = 3 
+1 0-1 £=1 

m£a +1 
ms=+2 


Q 


13 AI Is 2 2 s 2 2 p 8 3s 2 3p' / Jail 
+1 0 -1 


| m i ) u nnbl.iiiU jubJI jjju hi& j>aJI 


n= 3 , £~2 , ml=+1 , m, iaujJII f£JI Jlii'l U j£2l **£ Ul /JU* 


i IaaI cS;«w> Ui 

lUQJI ^uyjijJt ^^umXI n = 3 /Jail 

(jVULujjt d j:>uul< -£= 2 

+2 +10 —1-2 XjLLjjjijVi i-ojjiovt gij m€=+1 

Ni l , 

+ 2 +1 0 -1 -2 m s = -^ 

lUimmr 


.LjLjJjj£H 3d Jlfl SLdjluJt LjU^JUtt £y# 

IS 2S 2p 3s 3p 4S 3d j.ta«iJ1 2L Aj^jQIs ub^Iwalf Jil 

I ijjJ ^£>fcn 1 s-uujJ) l JL 2bjjUli wU>"u*11 ^>3 lj1j$juS3YI ^4m Ji Ujj 

jzT] = 4} ^j-Ui jO*J 1 Jil 

mlazer 


(13-1)>ij*i 


ijJill «Mj» |«&JI JUI U yOU. uJ>£j>U tirf Ijl 

tl4l£JllMa»Ut n= 4, £=1 , m^=0 , m. =-± 

^Jl J>S^-« ^|fin*1^Jl ^>UI1 n s 4 /Jail 

£»VL«jyt uiMS (j’ ji-Hj j p 1 

+1 0 -1 JliytjjVl i.yjjiO'SM £4j m£-0 

□xD 

+1 0 -1 

luntm 


„iiai jjjsaYi *» m,=-J 


JaLi ^jLjjjj£}I a (jJLc ^f j - Tc» o ^JUHj 4p ^jjLUi jjl mlb y | " ' * w^ujJJl ji 

= uU j^yi jo* y^>v4 JI u*i Is 2 2s 2 2p e 3s 2 3p 6 4s 2 3d 10 4p 5 iji 5L 


~ Jjt « j in'mTt ijJlJ 2JUJI 

DOO mlazemna LuJl W&o jO/'VxJI <^±j>£>I 
























121 

m s 

m£ 

* 

n 

+ % 

+2 

2 

3 

Jj*» 

+ % 

+1 

2 

3 


+ % 

0 

2 

3 

iiiii 

+ % 

-1 

2 

3 


+ % 

-2 

2 

3 

v mp#LaJI 


25 Mn ajAJ ^1 /JU» 

v Utt ^UJI ^^mII aUj>£tf |«^JI dUcI |U 


j S Mn Is 1 2s 2 2p* 3s 2 3p 6 4s 2 3d s 

+2 +1 0 -1 -2 


1 1 111 1 



fdl dUfil 


m. 

m£ 

t 

n 

+ % 

0 

0 

1 


-y 2 

0 

0 

1 


+ % 

0 

0 

2 

I 1&1 

-% 

0 

0 

2 

8*W< 

+ % 

+1 

1 

2 



(14-1),^ 

S B **• J ihJ _|djjp J l^i^f WtjrfjJI USiSI 

v Lb«y (C^JI jUel mmSI fu 

5 B Is 2 2s 2 2P 1 Jail 

oo +1 o ~1 

mm urn 


25 = Mn Jrfj4»l24»fl jILUt KMnO, mSjU j >AOIg»ajAillgfeiSPUnSII Jtol <t* --SI/ JUj 

i y — Mn jumSLj j-ia jjt Jail 

4x(-2) + y + 1 = 0 ajaj 


-8+y + 1 =04y = l+7j KNViO, 4 Mn o-4L> jo* 


/ J&l JaJ gjMtfjJ 

— <_i£ y» 'L. j ml 'ctl ju-SIj ol-LcV ❖ 

K “ ^1 t O “ —2 JhnSLi 20£ •!• 


U«lUj SUtSSVI j^LUl £l Ajfl^u 

jtiuji > iiijy33vi jiao ns{n — 1 )d ^iai Jt^uib 
4 . us * (n-1)d Ja*>u > ^ i»a juu ^ Vji ns 

Vjt 4S y* 1 irtrti ilu* .j^lct JLitt 


2E Mn Is 2 2s 2 2p* 3s 2 3p e 4s 2 3d B 
25 Mn +T Is 2 2s 2 2p 6 3s 2 3p 6 


+1 0-1 

MU 


n= 3, £-1, m£=-1, 



Mn0 2 Mn jjj* jp^l jjj^U Jt-Ut (Mi | | /gs 

? 25 = Mn J^iil Jjgjl jl Ulc 


®oo mlazemna LuJl I $4^)1 W&O S' 0 <±J>£>I 






























































n= 3 , £=1 , m£=-1 , m s =- 1 : M +2 ^1 JlJtttuilfrtil /JU» 

iUUit jjjiliiu n — 3 /jaii 

uVIlunt Ll)Q P Ji^mt ial> £“ 1 

+10—1 X >Ajti Jtujjjifi i— m£=-1 

1x1 +10-1 o^vt m s =-l 

itntnn 


WT 2 Is 2 2s 2 2p* 3s 2 3p 6 =j*j?w £tt aa* 3 3p 6 >a>^vt gjiun <#>u4i .*. 

18 = CiIjjjjSJVI 4dL£ 

(■» ) 3U*»ji1 ~jLa*II j JLC — ^jOJ( JJLall — i_*4»^11 JjLjJ^2£JVI JO£ 

2 “^jWi ->a^i = 18 

20 ; = 2 + 18 = 40*11 •'■ 

: X- 1 J*1U >*21 4M^I ,£11 tiulS 121 /u*fj /gri 


9 : n-2 , ^-1, m£--1, m. --I 


26 = F& u'UJt Fe- 1 jfrdiUjOill JObjjOil Ui>aui «Mj» ^Sil Jb*l mOI /jlo 

4s dyt (jjijjMSUi tliook ajj,*- 4ji Fe +2 Jftll 


„Fe Is 2 2s 2 2p® 3s 2 3p* 4s 2 3d B 


26 


+2 +1 0 -1 -2 
in 1111111 


Fe +! Is 2 2s 2 2p 6 3s 2 3p 6 3d e 

n= 3, £=2, m£=-2, m = + - n= 3, £=2, m£=+2, m,,= -- jj^tn ojum*wu 

2 2 

ji ^iuj d ^ juuu ^£i (n-1 )d ^ii rig j* i*sut jio^i i >if j * v / 4J9 

.( US yyjj^XfVi l_6_(3jJIi 


30 


Zn gwfjliJI >ais o>j$ ra Cu jdUJI yais oj^J >*21 jg>£JUl <uuj2l f£JI jIj*I wm5I /JU* 


„Cu l 18 Ar] 4s 2 3d 
+2 +1 0 -1 -2 


3 »o9 


uMI 


n= 3, €=2, m£=~1, m,=-^ 


imuimm 


J0 Zn Is 2 2s 2p 3s 2 3p 6 4s 2 3d 1 
+2 +1 0 -1 -2 


n- 3, £-2, m£=-2, m 9 = - - 


QHDEDEDQ] 


®oo mlazemna LuJI IjbO/'iLo oO/'^LoJl 





















(e>dl£ t firf ^U^JI MjAill <y£^2 gj£« ^0 1-1 


Iga.a-iut^ij/g 


6l£ll 4*£l gdl£A U , 2-1 

.SUiill /£ 


?(A£Z)^1^atiU/3-1 
& liO l jui-c JJ U i A j ( ijjjt jjlc J jmmU Jl*j Z 5 

1 dtjj 2_ Ij iJLc 


I lift uAJa\ UWj djAUalf 04Al x J; • tl .‘ l ^ t>^a£>fc&ll j£UI OjAtta j>i1 /4-1 

• V- 3UJJW ^Ij /S . «$Ail 


? <uUa <uL*£l u |j W /5-1 

AlSIla tj^Sj AALLilt Jrtl nl jUU gj«rt AjUi 3j&Ua (u*Lul£l ) JLie, J 

_ 


-<L) JlS ^jluitl AiUa jj« 


jdl^ ^ ntihliill jJUftil ^LjASlI £->*11 jtu>y *mAI U /6-1 


mlazemna.coml 


JiU- o-. ^Uaj 

la . ■ , ■ t-llt 


4 


* &k§ijjdl$ ^Uj>£12f 


>- JS l | U^i *Y f i uUj0iLl& £1 JA 3A^*I 2 

jI 13! L *1 a >>>t 2U*tJb L 4 J 4 uJLyJI ^wait 

.Ltlitf 2uL>tUi 


.r^m aujJtttje-ij £ **«£! U$ g£*U ^>y g* /7-1 


a-jttt 2»ij £ ? yy|£i£ 0j£J1 ^ g-d u'J *II Uj djill dl^i *i££l /8-1 


•g*j tatiti»2f4*/9-1 

V £jill <Udl j£» g*-**$ *j*ijjj £ (i 

. a i/KM i h SUJLtJl uitij^SSJVi SJtawJf 3L>^4 ^ijS) 3_yg^ AjUa ajJdl jjm4^i ^ ^4^ 2 

jjJJj 3<t< dlj-ill SUtt^U 2L [jj ijJLli 

.Gljl»u I 4 I ^ GUj^ 20 V 1 


0 mlazemna hjp[ Iju)/-^) ftp jo/VcJI 





























II 



? «UJI g'A^m (h 

Jt m% 1 JUfcj ^JL>*JL< jl nnjj 4 —LjU 1 Jj^ ^b* 1 - 4 -* %* Jj g 

^Jl IJLAj <>j;j-ua 3*9 Lla JLidJ UBj^uj jjj iKA* jft> i3f 1 JL& Ifi ^XU ObjjCl£}V! 

JOA £LLJ* Jjm* j^irTiH jUfJI yyJLLJbj JjjCISlYI ^laUj 

3U*xo iL-SLb J-Jb V Jjj^KfYlj U)D 4iUbj Cab <*»> £td iljUU <il>>CM uISahETVI qjJ £3>ai 
.92lU J2l ^1 AJlU ^1 j(Jl« frm JjJKlV» JUE2I JLU Vi ,Uj V AiUaJI ^bujlj iCl* ijljjJlJ 

T f£J» 4lJ*$ *i* UrfJI 1 JU (m 

j ■ * —"» jlj iJjj » '■ ‘*-« jUaJI uiLdjt tl>1 j ljIjIju j^j i-L'lc jS I ijUj’imtt :j^J Ju£ bjLj^Lw^t g 

.il^jjl J* JbuJl US 493Ua J23 9311a jtiJU J£lj J^C Jaljl U1S jtUtl 

J-J) .... j.. . r _ t jU t< -u. »|J ^Vt j + ~AL,A^„ ^ Ajl^ jiaii ji 

****** ^ ^ 5 

3-^j^a j, i id£rUM \iJlC. 


Jl £Im 2 I mJm {a 

J_4 J_4^ J-L-c. j_* j_j_SLLij j-iiftUtl tjljis J_» jtjLj pU_ul (jLjluI J* joUJI UUlaJI MLdaJI g 

* 

,4 j j \; u j.ua.or JOj Lm-uJ 3. 41*4 ullUa 

31 JkLJU Yj j-*m>YLj j^CUuj ^^J^ltl t4u3 JljJYl j* ^£. 54 ^ j£> j.Ai ‘A * u <vb H 

- >*b u>J uy 


^ 3U^ltl ^Ij it 


. 4,u**il$ JdUi y-J9U« Jl 9 UmJIU A=- mM 4*iU)| >-l /10-1 

p 


V Jj2l <yy^l umJ l j mm J^Uil ^mU ^^iU/ 11-1 

4_L3 lU ir ^ s SL_a£ll 9 l 31U1) W I^ ■> . j Ij^j 4Ui uJLH&V’ W JjatJI >3 , JlldjaVI g 

(x , Z , y) 4U^>- uUK^Ij 2 LUIS 1 I 

«Jlc iilLJUj 1 dj* Ji>JiStVI J 4 ~> ' i (jILil 9_ujjJiSJVI 9^1 -k mt l J£u JJL»u ttfill ybj 

t . 

mMjit CjU^rumU it-ujVLJLijjjVl ljVULuj^Vi (b* 3 riH^* 47 ^ i£j "*■** Aj^jLj 

.JLLjiyJ (16) (9) iiJUJlj (4) ^jLSJIj (1) *4jVUCujjI £JL£r JjVf ^MxijJl jj -Wt l 3 jujV1 


\& 


\jfA Jl J 4 UI 4 MMJJI jM MUJI MUftll JmI fU ■ JJ>JI UllM$ U| V 4ft^ll MMjiiy W /12-1 

Ojtf 4-iU. £-.lj Ig 


\ su^tti Jtf-Ij /g 


IJMJ C *ujii g^il /13-1 


v f«&J1 <uju gdjMJ IdU /14-1 

3L2t£aI1 j-4 ^LaATI J ji ljL«£ 1 tl j>jji>irt ujLm^Li 33l£a ******* 4JL>Uull Jl g 

L«a1j jy ,it4 ju-skj yjb l^aLuISi ji jJah ^ («uLj Vj «Jtva* (4m^ L^.u^^Taj jl UiU^Laa Jl jSL*j ^11 ♦ 

J_4 ^ Ctl I j^J uafiLAA ^4> CuuCSt jl ^lil AuiSJ'l Ullall ^LiSj O^LtaJl J-4 jl JjUaJi JSIumJ 

1J4 l^aUu^ jSbaj * f bt£Vl a^jJ ^4 ^ jlmj j^SUl jtJUwj 3^LUJ1 

.^jiUCuU Jl*4 h^»E = h.V ^Lj 43 Hal I 


^ O m * azemn a b^Jl IsjO^jI jQ/VtJI 




























\to* e 


ijiU U JJf /15-1 
v gnu j gnn$*$tI g*i$>£i2l jiUi (9M (I 

<y>a*J alaSo g&d» uju >*u (w 

jjjyJSJVl uLilM jLiU fL-S 4^CS oj>*S3Vt 3bi*j 4** ■*►»' o'* E 

* 3tCS ljL^ jSUl Ains Oj^KIVI 3Li»** 3Lu-j 5Uj3j o4>I£JVl 30>wS JUalu.bj 

Um *U&Zi IU p £$**11 Ul Jau g*n$>£J2 s ^Uil uUatl $-m (^ 

S ut^Lc ^ 1 j_I jjtjj " gt| »u:_i)'i mj JULjjjjl J-Sj J—>>tj JUjjJjj* S (Jj 3 “ * ^ C 

■ua olijjJSIl AliiJ OVliUjjt yi* p ^ 

ji j uJU *iu ajiit ^ g$>£12l <o*j§ £rf$« >mm g&« 2 (a 

igU\ ^ fl -sMti i t ■* ^ kiLTij ji^Yl i3£ i-yfOijJt fJus- Alj UlIj UAbl^-l 4 jjL5 ' S 

ffclUft Aj tori J 

\ Oytf 4*.lj /g 

Uni UM gi>SJai ^ ©M (i 

^ juil ^ J* i>5 Cll iblatj JySj ^1 Utjil <^A OLyl^ai 2. (jjjISSVl Alda (jV g 

ijjai jV *<L_)I1 V- 1 -?* »M 1 <i« *>» 4_IiUa d»j)j i)>jJt j-c, JLMl i-*0 ,j-Oj al>bll J-*i 

j“* ■*■"■*! jjrU JkJLjJl JJj-* £* ^ 1-^ml VTt ( A-aU-Sil I lb ! i^itit t (jjj } AjS-O bxajjJ5!JVt 


T LW J£ g* yiii iiii'i UW$ (n , t , mi , m.) «Wj2l fQ&ll Jlul u> /16-1 

emna.comlB ' rj ' w ""‘ a,jl1 M ~' JI ' e 


^=i 


g$£i £ = 0 g^Si WUfi JUujjStl J&n ^unjl /17-1 

/* 



®oo mlazemna LuJl I$jO^)I W^O ^ iO/’^LoJI ^±J>£>I 





















jhLLm Jiig^wliW 18-1 

Vo- 4*0 e 

? <**$11 j$fa (« 

v v^t &*-<j c 

' g£>&iUJ 4*$J>ll 4fadl| ( m* 

L—*' J^lalLl A»iyi yj^jSSVl 4X& Ji«j <UdjLa.l jLiaojIa jjj-*SU^>U g 


A.H . 


4j)Matl jj* 4jll|l» AjSj^J 


j—ij>Ul JUCi n,i fCi til 


' MyjJI 4 Jm j 6^cU g* jUmu IjLu 19-1 

jlaj Jl^ fj wVL*ujjVl ^OLjj^^VI 2l t g 

UfettaJ ijLu dJjJu dj>4di 


mlazemna.com 



tMM>*l***(i:<M/20-1 

'o— £»-1j S 

? J§ U Ul U*« (h 

' *o- 4*tj £ 

j**aii gi ftjabU gW^*£ ( ^ 


^Ua}| o-* •gpA 1 U3j^» Jiej 4.1 (j>L4l ) SLlUatl J* ^1 i. ,^£3 SUjLicVl ajL^i £_ Jjjtfl £ 

J - * i>JL> 3CT Vt <> £ i.L if j (aj SI in« ort*^ ) ijLA* Ajitf ^<ir>*tj jUj pj&LCitl iLtjj^3£t1 o»-1 

2-Jlta jjJjj (jj(—i^) 3.; im j laUjUjj^S i-uit J££ $L iilL qa AImuSI U kiuiu j".,M ijLii^VI 

■ U^Lj J2j 5I jjjiUt 4_9llall g^4|Iurf 3>^ W* 

V g*»g;^£il g* gJcl ^jj LAI (jrtJI tdljiJI UJ? g« jSujgj* flb^l (j 

^Lj J_£ai ^1 Jo-J 441 U—• ta-^ 1 £ JtJ-ftl L$I ^jJI tjljj-JI . a , jta jjmftt (>4 £ 

ajJ^Ji ,>«_4 4_Jlj U>->4 ISjL* ,'ll.io jjjJifVl jla tjjli jlju 2_ Lptj jjj^SOVI 

ji 4*a>« ->4 m 2Jij g» jjSI t£JUA fiit 2 lu10 jja Au&j ^ (jV> fU»jj AjuB^a ■ >j ySUj V lot jtjull 

-|*j 2u»u iitia atij js3j 


tWM'l mU^mLI ^ ifimihlitllj <u$iUJIj it 1 11 ijJI ^1 j|j«i ^ W /21 -1 

\V J# 3U»JJXt 1. auiilittl /£ 
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(jit (aft) $ (H) § I > |>» JSJ j$>SJUJ <MUjZI fQ&JI Jliit |M j' iiMifi )i) /22-1 

J&i ^jill jaaJI Ui 


( n = 4 , £ = 2 , m£ = +1 , m s = - ’ ) (I 
yijit >h n = 4 J 

4 -tVIZLujjJ 3i.i.h»^ d j-A ^ 34 UJl ^>j 2 utt 2 

+ 2+10-1-2 JLLjjjVI A. 6j>I£IV1 j2j m£= + 1 

1 


lxirr 


+2 +1 0-1 -2 jjj^suvi rn s " _ 2 

iwinnn 


, ajjLU ^ij^aovt ljjj j^Jli 4d 7 ^ t-tjjjytfl A. >**■¥! •*• 

Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 10 4p 6 5s 2 4d 7 


(Rh jAj 45 - Ajytfi ■* 


(n = 2,l=0, m£ = 0 , m s = + ^ ) (w 

<^4 Lull jil tgj Siat l n = 2 2 

a^lj JUjjjjI <^U& S jA i^jUII jj:>Lu4l 0 

Q s it. ^sj^vi ujLHtfvi m£ =0 

El Q jjvi ^ m s = + ± 

mlazenind.comntfl 

Is 2 2s 1 tijJUO 2s 1 bujjdOl A-^ti-Yt «’• 

(Li r>M#') ^jE = ^>01 *’• 


( n ■ 3 , £ ~ 1 , m£ = -1 , m,=- ^ ) (■» 


utUtl jjjSLutt "'J**Jbll iJ?J < niU fi = 3 2 

ijYULUjjl yj* P >* (£>jUlt £- 1 

+1 0 —1 X 4^^ j4jll JliuJjjVl A jjjjOVI m£ — —1 

I |x| +1 0-1 ^>»<iiipsw> m.«-J 

Min 


Is 2 2s 2 2p 6 3s 2 3p 6 ,A,ao u«jptt 3p ** g^ysivt .*. 

(Kr uj^') s*j ES = **■»' ■*■ 
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I w — Uyyj<M (jAmm Jttl ijiyOi* £i\ /23-1 

2S Fe [ 18 Arl 4s 2 3d 6 -uaaji j—^ (1) / g 

+4^ u £ae^ r l 5s 2 ^d 6 j (2) 


2? 


Cu * 2 , jgCu ' 1 fetfl j-^31 MkrijJI Mri£l /24-1 


3d (>. ^ Vji 4s > ujtpovt jiaai jiii 
»cu +1 [ 1 B Ar] 3 d’° 
Z 9 Cu +i [, 9 Ar] 3 d 9 


e 


2 a' 


,Cu I 1 ( Ar] 4s 2 3d 9 

29 Cu [ 1s ArJ 4s 1 3d 10 


7$ 


An , 34 Se , 16 S* , i; Rb , so Sn : (*4§>£tfl —4>dl m£| /25-1 


37 Rb Is 2 2 s 2 2 p 4 3s 2 3p* 4s 2 3d 10 4p 6 5 s 1 

so Sn [ M Kr] 5s 2 4d‘° Sp 2 

UKr] 5s 1 Jl 


Cx&jjZSS*lt Cuj-iS iji J* S' 

79 Au [ S 4 Xe] 6 s 2 4f 14 5d 9 

(18 = 2 + 16) 


1B S = Is 2 2s 2 2p 6 3s 2 3p 6 

34 Se [ fg ArJ 4s 2 3d 10 4p 4 


■ 2iSc , joC d 


M V1 j * 20 

38 Sr [ 36 Kr] 5s 2 

0 


HQ 


Tlld2 


n= 5, £=0, m£=0, m s = - - 


t taiiljj <J6 jUi <UU)Xi fO&il did* I grid yjll /26-1 

£ 


21 SC [ ts Ar] 4s 2 3d 1 
+ 2 *1 o -i -2 


m 


n= 3 , £= 2 , m£=+ 2 , m s = + - 

2 


joC a [ 18 ArJ 4s 

0 

n 


n= 4, £=0, m£=0, m 9 =- ^ 


w wj-u Ujuoju JUI 3uj4il j-*iu dbjj j*j JUl 2U jilt a-U jt 

dAUI jdj-U Jui j*4 >Ut Jj Jjui<5 £UAuU 4*d?L> 

jri4 

ljrid> jmAmJ) wfada>« 
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Ifei ft&ll *U*i «-*£! 4 ( 9 F ) ^ «4>JI mSI /27-1 

<: ^Ui 4 JUJ 4 JI aUii diUa»U« J5ii £* 


9 F Is 2 2s j 2p s 
0 0 + 10—1 

ED ED FnTnTT 


>n 


<*faJ>A Ufil 


m s 

m€ 

£ 

n 

+ y 2 

0 

0 

1 

JjVi 

-% 

0 

0 

1 

yjtill 

+ % 

0 

0 

2 

ijuii 

-14 

0 

0 

2 

«'y 

+ y 2 

+1 

1 

2 


+ % 

0 

1 

2 

^rjUJt 

+ y 2 

-1 

1 

2 



+1 

1 

2 

>iin 


0 

1 

2 

£«Ql 


ijj 2-ayjj-^SJV JUf.># V <UI 4^4* ^jLJ »Im7»,Y1 IOm J» 4a U4l 

.^I*'■-’■■* jl 22iUali 4 ^ajjYI (*S1II jltlcl 


44U >* J4J >4^1 J ;‘j" JJi niU j ^Ujj£11U jM J4 /28-1 

m B * isP 

/J4I 


4 Be Is 2 2 sl 
0 

ED 


(i^aJl aUfit 


m s 


£ 

n 

+ y 2 

0 

0 

2 

■illSli 

-% 

0 

0 

2 

a 1 ^ 1 


15 p Is 2 2s 2 2p 6 3s 2 3p 3 

0 + 10-1 
EE rrnrn 



ji^SI 

m s 

m£ 

£ 

n 

+ y 2 

0 

0 

3 

^ JJUU1 

-% 

0 

0 
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+ y 2 

+1 

1 
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+ y 2 

0 

1 

3 

J»p*£ 1 

+ y 2 

-1 

1 
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n Pt , 35 Br, 19 K I aljjJI 4 * JSJ ku j*2l ^1 ^ /29-1 


^Br Is 1 2s 2 2p’ 3s 2 3p* 4s 1 3d 10 4p‘ 

7B Pt [ M Xe] 6s 2 4f 14 

5d 8 

19 K [ 1s Ar] 4s 1 
n 

+1 0 -1 

QEnnm 

+2 +1 0-1 -2 


u 

m 

Illinium 



n* 4, £=1, mt=0, m s =- 

2 

n= 5, ^“2, m^=0, m 

1 

s= 2 

n= 4, £=0, m£=0, m 8 = + ^ 


U* ^uU 21 >al /30-t 

:^J'^^buc^wall u»n a.*vi^i^ ^..^ui;.t jt- *.n^f , iU *‘.-jj*" Jtisjl ) 

jfci* .*■ J4iS .u 


Jj-Vi .1 


J»lj jyt^aJt 4Li£a ( 2 ) 


9.1x10 " 31 Kg -•* 1 . 6 xio _19 e -* 1.76X10 11 C/Kg -I 


-J> 


: tJLxJI Jl jl.Aii^al biKuiiiii (3) 


. Lu UjJjj £* *uj»<^J 1 4>>U u«vLbu (4) 

UjLm* -A 


.u 


ba> .1 


mlazemr uU*MJ IujJI lUrfiil gUi*! jjbu lit jjjjUJ' 5>U* Js> 


(5) 


I ^U jc j j}\ 4ilIaJl jU^j j SiuiiluljjjiaaJ-fl JJ* Juu -»> &uUl am alajj .1 




.-?• ojbiiri .u g^uyi .1 


Sjrfl 00000 


jIjlm Lgjijj jlai j*»SjjJi jki (7) 

2^*10000 .u Sj=4l 000 .1 


1 j - j^jQl |«£aJi }J*i »}jju> jLuui _u 


. jua 4 jii n = 2 *Axi uil^s j( ( 8 ) 

jAa — |«^aJ< i«UJ 5J-cw iJ> 1 j 2iu4 - * 

2 j 1 4 jin? = |*£aJl a JaJ Si Jaw fUi uVj -■*’ 


: *4 JlO*l j^J jl SjjJI jJu j jrUjj^JV 'i&.J+jOA jjjl tjUll (9) 

JuaSjaIjU** j ^jUJ t«U« -U | 2 jjJI i«U« J 


©0 9 mlazemna LuJl \$JX&}\ IjbO/'iLo QO iO/’^LaJI <^J>£>I 

























































: .JU^i 2p 6 jjjjill k ^i)' til (10) 

10 Ne ^ 9 F jt -V 10 Ne j$£a3 jl - ' 


JLjjji^aJI in jl uJL ii ^Jl ><4Ual1 10 Ne j-oi* i)Ua j^j jt 

10 Ne 0j j Jl« l$mj >j 




J>saj Sju^fi(k£aJI dUfit jtt 4s 2 3d 5 i»ya+t »jOJ lj' (11) 


n= 4, £=2, m£= + 2, m B = + 1 


n= 3, £=2, m£=-2, m,= + 


1 _i 


n= 4, £=2, m£=-2, m s * + - 


n= 3, £*1, m£=0, m„= + - :tf AU>ai6Sjj^ijB*?t lit(12) 

1 14 „>| 13 _* 12 J 

lULUi wit n — 3 ^Jwsb*? 

ljVLLujj) lj^Aj P mt I jijlintl ^? = 1 

+ 10-1 X U&^JhJ JULujjV* 4- ^jgaOVl nr£ -0 

M 


+1 0 -1 


JjVl JJLHOVt 4* m s = + ^ 


3p LSI! ^ T Lu 

Is 2 2s 2 2p® 3s 2 3p 2 ujjjai •’■ 

It4 1 = .i^udi ** 


.,zef 



COlii 


n= 2, £=1, m/ ? =0, m,= - ^ :^L* j-aiiSji L« amjVi(W saJi tit (13) 

: jjiaj j*ai*AJ Jjill JUftll jLi 

IlL _.> 1 10L ~u[ 9L J 
^jUIi jjj^Lu* tjjjSmti n = 2 /Jail 

uVllujjl uk p j:j"inlt 1 

JlijjjuYt ’l.jSyjai.Yt JjS m£ = 0 

_ 1 


+1 0 -1 

ED 


^Uili >a^yi j-3 U OjjuOYi m B s — j 

+ 1 0 -1 

iiTiiTn 


Is 2s 2p , ijitt ^jj^hSJYI 4-ujj^lti AJfij 2p >4 g^SJYt uwj 2-^Yl .*• 

TTol = .*. 


© j) O mlazemna LjuJI Uo/^Lo go xi/^LaH <ajji£>.1 


























jtt Is 2 2s 2 2p 6 3s z 3p 3 ^jL= U>«fcLcS>J^ji^J2l^jtfl (14) 

.- s 1 ~* t Js^*. 3p 3 jjjLiiJi 

--> | ^b'uAti^JlAJ^ ,u| ^Q1^aJ(:i£ J 

Ji Jaii -iLiju 4s 2 J$jLJI a*j>VI fraJt dlo&i (15) 

f^aJ\ :^~T3~| -U .i 

J& laai iJuU a j ij^> 5p 6 jjjtrfll J^LJ.1 ^ s->^>^11 AajjVl {MsaJI jUa 1(16) 


: ^ Jj Jy uljjl AijjJaj Ji j$j jtfjiit (17) 

A^Jb |Wt> uliuljLu _.*> SjjXW Ai Us$ Cutf (&> u b u ljU« _u | AiliAiUPi^d^uti jljU* j I 


a riln i «jj^ij jj! 3 -ajII^^ "' ^u iij n Aj^jl ^ (18) 

SLrfJiajhilj -~u] AJi*Jl£JI A*£2U J 


XAaiU .. 


: J *J Ij^j Uij jL)V 3^J J^-iuajjJI ^1 LUaji ij) (19) 


>tfUa}tutpgrtA) J 

.u 


1 

A»ljJtjtfto%Jt^ljjg*4Aj^i'< < nll JA& A»jjV .<> | 


A^-LJi j»L*?-Vl j^^^aJI jljujiS^AU? UJua Jj^j (20) 


jaw ylc ^UmjbUiMjj A4 UoJl j^Uaii <U>LJI ^ Lm>VI jt . I 

■■j lf "_ ■■^•--jj.g^.M jit.~ Vj^ M ji ■i, il «-yi ji _u 

Sjaiih*S j ijw ibU*£aJ£aJbA>«nUUwjj^JIAbUaJI^UaJ 2i>LwJI ^Lm>V< jl ._> 


5jUi-i iil> Jt SjJUl j^aj (21) 
jAimll (jfLlL e^jJI AJU? j^aJ UJm£ i 

(jjUji ) ^MtbUwjj^a aam! Ji Ailkll Juloj Uj1& 


jiil |&aJl }J* 


= b> SI*UI «but Jl ^ ^JJl ^aJI aoe (22) 

(^Uat^UJy. »u| J 


: JJLaJ Lub 4jjU» A^ui jfsaj jt^Jt 0A£ (23) 

u^Lujj^I .u | Ajjjlali _i 

lAA AjljjJ AamJJ (j$j J Jji <M> ) 9JJJW &U?j JAXa jlaJ wij jlJU Ji (24) 

[^SjlbwiMjS | 2jU»jdlw _u mUawu .1 


(DO O mlazemna LuJl I $ 4 X ^)1 W^O QO iO/HxJI (iJ>£>l 

































































UdU yubll (i >dUI gt <*L*J >fiU! Oj*j j*\i* £M» >*** /JJ* 

j <JUi >*» Ulf $ 

>^U*n Jtitiu l«l u* 'g 

jjjdt ijjaVl u£dM £>u j* I jl JaUJjl ajAlla I jrfUJ j 

• Ufe^c j* wL£>tt jl 4-|4ALudtfI Ollj>*tI< 

^IU ^aUaJI uitji dUhil gl JA v lA^au ^ jjaUaJI *a\}A Uli /y*i 


j^iaAbJ 3 1 vJaSJI ^ gJU« £* UaJ* tiLdUl 


(*:*b.i) guai (jj> g* *Ms* 6* bl»*i-i >&\ wu ^ Jji js j-J *a &• g 

yjjtpflVt ULMj%\ tjJc, iyut Jj^j * >S 1 ji (jA^SUj aSjUtl j' j' u 1 - 1 ^ Ul ^JU 

:LS>. o>C 2 6 ' (£u>-*all 0 * o^Jj -UjSj^'j a^‘j fhM* *>* V ifjjjX 1 *' ¥&►» 4#^* &"** 

( 4 I 4 J j^yaUafi dbJtfl 5 * Jbtfl j* US £>**1 l*3tj5 u* 00®“* >*’ >«*Uc OUjJ^ uiS^j LjtjJtt iUil a 4 


Ljjji 4»ic UgjUuj^ gl - u^ U*l U>*£J Cg 0 j S fi j P* N 2 j 0 2 j H ; 

jit *.. j H 2 0 4 Ca 3 (P0 4 ) 2 XgH| 



tJJU 


2 


(0,^0) <jLavi -3 CO, -2 ^ui •<$>« -1 



^Ijj-Stt ^1 Jji J-S J>—•>» H 2 jLt *<£> ^ ^ 


H*+ *H-> H s H jilwi „ 


wlu j3 ^1 jj*ofU (&W 1 ^*£>*) i***"^*^ 1 4 jj> 1s sf j*** b' A ■ llJ ^ i, "® 


/> .. © ..© 


/ 4| ** ttJ 

K • + • Cl *->K*Ch 


• • •• 


( KCI) - 


c^jj^tj N 2 i^jlk^'.* 0 2 uy^j^' :i *^^ laI, i. J—tic -» ■ 


u v. iaL^V ^ ^tj"« /j-Lt/ j_u»ljb I 4 ^4 fciljift Jajjjj Ui* H. ; F 2 CI 2 


oIjiLf ^VLiujjVt J>j4»jJ iitjiLJI i£rl '-*^ %- JaLjjI 


( -aij .‘-t i MijliU ^j>S)Vi ^u> 3 i 4Jl£j ) ^U«Vt ^1 oUjj^JI di* i-j^Lblt 


O mlazemna Lx^Jl IjuV&o g& jO/V all 



























'*-£'**£ ^LXUj J-Ja*. '' "* &****■ £tj* <JW Jfil£» >* (>lU*«f5J| JtliiJI 

j_* tjLij>KJYb 3UoA< ^YGojjjl AlaUj JjlUuH i_ iUuft j^Lbll biLi^ ^ ui-"» ■ 

.^UfcjSJl jl^ZLu.Yt aiU. j^LJ oGj^nOYb iSjUll jl ujLbSl jl J!vLi» 

I jjd Ua ^Sil U*JI Jp*|a 

a_a*.ian a-aLcbu jl^i uajxSj^ji_^ai ,i_c,Lasn a.ji^bs ^.l-..h ^ -.^.-s) .1 

- f fit lj 4* i liitl V LLujJ * j 

Ja3i ‘jvcLoyt i.jiiot asjuu ^ ^u^sn jcieti t ■>.—_. -2 

jl wUS t-i-ijiy .aSjLitt j—»U4t ui'Mii.Lj JjLjZi JoLujI ^S3 \. SOi-taJl j^Lbll iblji -3 

.aSjLui Gtjitf ajuL-^sn i**aij (i^Yt) <Li>an ^ atajijji i.>a»i a^fj* ^ gjiat i^jii - a-- 

ajjb^A^I ^Lub U ^^vo tgU 3UljYt 4^«lk t-iS^I ju^ -4 

^JiUa iP* ^Um dj^oYl >u»S (jtj jm£) a$2J1 ,* LiSa? t illrvb ^ i U^jjLcij 

*L^-u jS3 CujmjI I <L^Uai! wLsjLu/i 

^ Jrw^ i—^^J_£>-i£rVt < -u 3jj!I ^jIci ^Li ljIjj Wi \ ~\ r “5 

*«>?■ 4- ) wljiji jO* ^ItUi 4 (jljjaiu/1 j^Sl aJU- <^1 Y>u>j 

a^Uah £. J i a.L«!l ijitf J»>liJ( 4. ( jb_j > ^OYl L-4 -UjJ jUfe 

USj 4-Jjj-ua SUaJjIaJ Jkafr p j S 

ujUaSS J-^ JJUij ta_».tj LijjiOJ a_bai JS Ji^j Jaiab liab^ ^iUfcjOl j-i-n >J . -«-’■ 
^ ^jjVi Cii^i (>* a**, js 4- UiJLfi jujj v Jw-« j»iaai a a* jjjp ^b, luj^xji 

.aiiu,) jjtutaaij aiUl CfrtaSij ajUu ^1 >jjf 

(p j s OUjj^fiJi y-«-»v« ^atj OjlhS^! 8 jj Lu» ) J ^jjij 

iXu^ 1 >^Li*J1 Wljj J^J jmyi ytj ^ ."^—t /JU^ 

( is^ ^ ' Jl ^ 1 ( s^ ‘ 5 ^ ‘i 7 CI aJI t 12 Mg - ^'* < ') 

•Mg. ajij>^ 1 ^ „Mg: Is 2 2s 2 2p 6 3sl M »i.j.«n Ajar^j^vt ^^fi ^ 

S B: Is 2 2s 2 2p 2 . g. i,Cl: Is 2 2s 2 2p 6 3s 2 3p‘ *CI- ^J>j 

15 P: Is 2s ! 2p s 3s 2 3p a *P* j**j 3 F: Is 2 2s 2 2p s *F« _j-_j r J *j 

jj-*aJ!(2) tJtjjJI (jtJ j^aljYI a_fcob(1)j ) ij»u <^_J>3 4- a> (2u*.jlitf') CtbjjJOYl ojufc j( • 

-l^-oaj « aUoi ^ uLSj-ai lu^ 1 

| (1-2)^ | 

i6S , uNa , 10 Ne : liiilj^ii jm$J >#j 
1# Ne: Is 2 2s 2 2p 6 *Nei /JaII 

^Na: Is 2 2s 2 2p e 3s[ Na* j-ay>j 
i«S: Is 2 2s 2 2p 6 3s 2 3p 4 *S* ^ujy j^j 


m~r t ij»yjYl 1 1 If! uljdtJ) 

U- - < j“» > 3 2-—«aJ 4jL_»j^iOYl b—• -iO-ju L*ljl >1 l» 
.l^ji tj^iYl jlill lu ]jJJ Lfjli* ^jj^S^Yt 
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/ aUjjail giu^J 

(H.) i*i ^H: is 1 ) >* H ijir ^i^aavt /H 2 0 <UI ^y>* © 

H 

H >6 * o^Sj (till -0l t*l o*J^>ji ( g O: Is 2 2 s 1 2 p 4 ) s* 0 ij-ii ^jlhSJVI t-uJpl 

#* *+ - 

• N t i^yiosi >jj ( 7 N: Is 2 2s 2 2 p a ) j* N A^ai ^a^Yt *-L*3j2n /NH 3 Lj$*3> iUdjA © 

H 

H IN t Li>.vi (H.) I 4 I >jy ( 4 H: Is 1 ) ^ H Aji* *-u3ja» 

■* 

H 


££*» 4^1& Ajjtla)l $i* Jjitnil Yj .utGjjjSlJl 3 -u U Sj (tjSjll) s^>»tf' £. ia>£>t' Ajilt htoLM OAtLi 


H 


n 11 

^ 3L N J O Aji ^ JS J* 3LuUat Ao*li H *N * Ly-Yt SOi>m H iO t *tfi ai^ / © JUtf 

H 

c*i sluUSj iLbu oue^u 


£ji 'iL-uUJJ! ^jk-cLa j ;hu V 

<"< T l 4L-jJ ^>11 P jhj it »i» ilT I 

Zj'uzjJSJ 1 * CiJEoj^! I 


Cl 

CV;jj-.C\ 

O'* ■/<?/ 


PCI 5 jflftmnTl JLjj^AS ^uU> (D jUtf 

* * 

F 


( 2 - 2 ) 


4 AaJI jU Uit BeF 2 $1 CH 4 4iUiJI Mftti iuj5>U <Uji <jJt Altijill dAA ^ c$l 

C = 6$H= : 1$Be = 4$F = 9J 

H: Is 1 . H /CH 4 *eJ* /J*jl 

H 

C: Is 2 2s 2 2p 2 *9* * HsCiH 


ij!a i J^LS JLiLaJu 

4- C 

ch 4 


ajJ JolcaJu V 

2 uJS jls Be 

Zj b1 ibujb JabG 


4 Be: Is 2 2s 2 ,Be* 

H 

„F: Is 2 2s z 2 p* *F * 


H 


*F iBe iF 1 


/BeFj 




4.ifai'i i - 9 


iwL*£JI o^l ,> 


iZiljjJt pLdJ j* ljlj^lu/1 jiSYt aibJJ Y>U>J (jru tUV. * )jJij i n;>t jl jjw ttJJji tW *3^* 4 ?* S 

.A ij^yti ajjsxt oijjiu ulu^ a< ^ 42^ a^iL^ai A>mYi yj a^y 

t^lt 1 Ulat Jojj-w) ^ £JJ (^1 • 

Lji jJlM © .yjljJlf muj jJUl 
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(iujlll* ijjoJi ) »a»lj jLjUS^ Uf3V jj>miSjVi jjG iilU j;*>‘ jjtrit 1 ^ 

iSUaj jjUai F ijj («M> ^JOLij O Q» J^si F J (£>rfl 44«J)j 


. .. A & .t j , ,^„ 

Mjn« 

I j i i 4i f i t t ( <7^ii 4^WVI 4iuibUI i»faU?l 

too mlazemna LuJl I^JO^I W^> S' 0 ^±j>£>l 
























7 N: Is 2 2s z 2p 3 |1|1|11 /f 

^ J g * tit »■ N J 2p 'jjAtitl JiMill (3 V 

e O: 1 S 2 2s 2 2p 4 \\[\ ‘till 2_£aJuu £*3 ^3t iji <>» 

2p .(jjLHOVt 0 iyt tolct iilfa N jOs* Jii'Jl 

« 26 Fe JjJrtJI jjliAjUs,>*^* 25 ^ n ifertSttlfc/Ji* 

25 Mn: Is 2 2s 2 2p 6 3s 2 3p s 4s 2 3d 5 (3d)^Vi *uun 6* S 

Fe- 1s ! 2s ! 2p« 3 s ! 3p* 4s 1 3d* ^ ^ ^ -»A tf“ Fe * '^' 

jjSi Mn 


26 


4 Be: Is 2 2s£ QE 


S B: Is 2 2s 2 2p* [JJ 

2s 2p 


IjUj S B jfct 4 Be jjLi S5lb jyal Ugl l& 

5 


oJuu g- 5 j Ml B<>t tjlIjZuri jjS* j*i ^ £“** ^ tiWLM 01 £*** Be J 2s aiUI ' $' 

B (j 4 Jr 1 ,jjl 3 <i 3 Uo Bg tit Insist' 


|jkj 4- i/P*' AAai ' iabj* ijUa <$& • 

gtjjai j4^u u« it*itt u-c aL^pjUji a-a*vt ^ <&an H' (^ )^ “* S 

mlazemna.com^S&fl 

Cs ^ Li J* 3 (IA) ^i vi %- # 'J™* 

3 U 19 K Jto B Cte 

jJmII Sabjj (jlaiii y^i StJjj) jjtfJI Ulb J35 

^jill iJbrfl iiUjj ^alis JS3 (IIA) ioUJ* 4- * 

4 B© 1? Mg 20 Ca M Sr M Ba 




16 S < 18 P jjtiajtb © „AI < 12 Mg jjijSJUp © /<-*l* Jk 


. ....ic-j aujun iji^i 3L atiuat Jjiti <>• < 3 ^> && muji jtaa* *aj ^ 


F (g) +e “ 


» ^ + 328 KJ/mot , sljvi ajjWi l-uu*-j jlJLu, uUjji lij^i 


LfcjJuc jUjijb Adu».iy* ijjb-It j—lie uljll (ujjX!' '& L * t AiJVt AtjJj • 

ljJj* iljjJl oAfi U» ji^aj J^u, ijjlll 


O mlazemna Lx^Jl I^jq^I lju)/ , ^ijO f&o jO/VcOI s^jj^-1 


























(i-uiin 4 . uLmj) 7 N ,>. ^si 9 F j*iau a^yQYi navi JU» 

jLmI Ja Ajalta jj^.2 £u*. .y*yOl (aiLil ) ui* Jyy ^UJbj i> >-.1 j*LaU 


.j3jjo£!( N aji ab-ul 4-2 ija j^S\ yj jjSUI £4 F Jji 

• L*JJ-e aLaajb «J_».l*tt ajyjjt >-*aLud (ujj^SIl Aibil a^yLyo ijbj ) ayjjbCJYl JLalYl JZt • 

.ijilt yjylEJl AiUil > „ utMaa Ua <£>ili ^l aabj ■ •;■•; |/iUJ j w ULfc/j 

S j>» J5) O J (VsatJ 1 U* |^J^j (VIA JjaJII ‘L. ybSj) 16 S jA ya£i 8 0 _J SLalYl / 

0 j"* ^>>*Si S yll yJ^jSUt 4 £La)I ^JUtfbj 

•-- aylij i^V 1 {ayj^SJYl 30J1 ) I ya* JL^^J • 

-a>ilb i,LJ=>Lujl ijLi <^Ju y-JAU a T uj > 3JY1 iiJYl • 


l—l l H i 4- "* ! J I JC 




/<>MU Jk 

Jj a i jjjwaaJai wLuai Jut* *Jiuwi Jam jUau © 

[Jm^ISlL^I. 


J -10 




•wu«"ni 0j>iS3Ylj yJLJl y*jYl yjjyiUItl i*3 yba t killi* jji^SJYl yLiuSl Jbfi *3 lb u -~--. g 

• ^H 1 ***^ ^l*ai y* VII ****** I j-tfb* ^ U= *Jlb uL^I ^1 Ulj JJI Juu Jam © 

**italf 0 A i£jfL»* yillj Ij! jZlui\ jjS) *JLv g 

*““*** I*** ^5^1 Ji-lxJljLy y^ail ^ Sj^t ^LUJI cIUajj **}t Jjl au ; :» ^ \j^\ ,^ |-^-, © 

SXujjifrJ*l2UaU 

Fj^lilU 3_ijl2« (UfcJl uLij^Ot iil—ii 4j*a_ya ^1 ) *JL yJ*C <^s LjjjJ* j»d* <^11 i*Ui /g 

•**“* a^ju aijjjt j£A3 ^1* a,Ji* a*ti W (iu*y i«ji) Br ^i* Cl j^kjij 


W«* SJa^^ £lji ^ L**au iUj^YI yi^. ^_lc iLyy^ri jL wljijt ij 4 i ^ 4 mU>^J| -J 

» Aj-ll jy S 

■iSjXi ja*Ji jij UJS (uv*Jt jbuii ,>• ) ki*.iyi jjjjji i. a j; i„ v g cti • 

.jXftYi yA ) «yAjJl 4, 2LyLuij*Ol J2 j • 


/ cHU U 4k 

^ 6 C jrf 4U*L.j^aa a O © 

i. SajIiuj^SJI Jbjj ^y». Sytuft 4- yUdjj C Ja Jii O J (^“tf 1 g 

^ ts p 7 n © 

^1 Jdrfl *jb>j ia^tyt AjaJH 4. ayL-^t J25 iy. 5L-4UJI i^l £.yUay P y- jSi N J ,*^1 ^ /g 
a-jLii, ajL»- fcaJt j>jkX> i>^i yj*^j i>j ay^ui ijaaji ^ iijia a .,i ...^,» • 

■ ^JjLuy4 LjlL^J 

a_jl*j 4-/^Ua J-l^/ JjOsJl 4- jaaife ^Y a*uJlb 3 luJUJ jlill Jjflk .*ll“.|> • 

.(/jajl >bdj AJja] y^lj <jicj Aj jjj 

(GbS^ ) ijoiS a^UySj^ljl j^Sa Y l#3Y 2LJI oljUJl ^ ; i„, v • 

**4“^ W ( HA , IA ijAj ) jLy 4. j^Lkal) • 

HOO mlazemna LuJI \$jx&y{ W&° g& jO/'^LqJI ^±J>£>I 
















.3UU 4LuU<I 4 I (iUUtfl y~»LDl i>*j ) (>*»>) 0 ^ 3 *?*t' t-LsU jU# o-ajt yU j+aU*l\ # 

• (CiUia-jlLglt a>»j) VHA 4jjb>^)l 3U4LJI |*# * 

F = 4 , Cl - 3 , Br = 2.8,1 = 2.5 

. SbijyKJYI 3UJ5U luj jill dJMiu Utali* L. i^UijJ u#J # 


.L*&Lu3 Igjl^ Lojji Jbatjjll ^b O e 

J^SI J—atjl j>i3 4^3 L*E SUJ-U^ETI |4J^ SLUttlJ U^u y* jly-UU ai-J Ul£ SoJaSTI ^3^3* © 

Br 3 Cl (jjj i^3»3ll dl£> y* 3 UjJ=»S y 3 St Cl 3 H £(U ijJrtVt oj£j 

4 ^tk J g 4 Ip / <aUa>U» 

(I»tj,XJl yllj-uaU. L*A SbijyKJYl iilVlj yjUJI 2JLL Ui}J libSjJt A. tjtjjti* y^lji y» y* iuUy^OI^D 

.liijAMN y# 3ua«3<£ yjS3 j*u j&Sb© 

IgauaJL^^S ijiff jjbta UJ£b AjbJI ’tinft j* 4 *© 

^Ojj2f3tj l*3bjj^£fY_> j&* «-j1l>- i>i J in « Ti £>*N U 1 ) 

JLjOaJl Jl4 2Uu3uWUttlj jl*4-aSVl £b*jJj ^jO^J JAW* 1 J tf ^ * 

.(jrtiajlifcJ'lj 

Cu>i£H Jl4 dbrth^'U l^jUicrj 3 i «A bilcj uW^ {Ji>J 4>i-J /d * ® 

ujtjlif jj rTift riTl j j^jjlS^Jlj 

QjSULuS\j CW l$ 3 lSua* 2 _ /ul>LaJUUif 

j_*»ULU ^ji-H JJ_*JI Jlj Las 2L_ijJii**l y-t3j^t iljjJj J-Ita2 *Jj3aN y-l^t J23 i^tyi ijjaJl L. • 

^j|V*jJi ^1 J-* ) 

j^Uj ( 5 B) U 3 J 3 -J 1 LULJ ( 4 Be ) ^>^> 4(3 ( 3 LI> (*>- 43 #' J-#y a-ai 3 Jl ajtfJll 3 L JU* 

iis>—SjVtj t&»*3 > iJl3 OWJ^’ 3Ljil3Jt i-jjbJt J—»LU 3L2 j ^Li itJJat oLuil y«l>^ 

.^jOJ( JJL«J1 itJjj Lbp- lity-al3*- 

j—luu ^>iii inat jtj uis sujifl^ut ^-.13^) J253 ijL»t>ji a. * 

(Ji^Yt #1 #*Yt y* LU^ot UK ) 

liljUII ij-j) VIIA 3 0 liuj^iJl 3-«UU UU Llyls (IIA , IA) aai33t3 #jYt oy>*if j—U« • 

GlJiiY (."■r..>-jTi < n ^33 3Uj#t 

UU ib^Y y-t>>- (N) 3L**LiJI »>•#! L aotj LtUi y4 y$S3 Y U^LU y^t^yMjJt a#j LI * 
.<UjJi uUaj 3 Uy^)bJi 2 _>UU >»-t 3*3 <i>*>4l (Bi) yjbj OtjiflJI 433 U As jyjLpt j^Uj 

LlJiiY (He 3 H) #3Yl ij3bll y*»Ut . U^jJJI Ji • 
.JbJJiiUl y^l^l yll 3L>iat yol^t yi JUot ^IU* jjSb (5 , 4 , 3 , 2 ) LfeO a*fjYt it^OTl — 

.JtJOiY U# (Rn b3ityj»3 At OcJL«Yl ) yj*UY! yjy^^UJI 1-141 Lljii U>44»LiA J**». iwiLiJI aj30Jt — 

•lityUt AjuLJI jjjjJI J^a LU ~~ 

.ayjKJt y4»t>itlt (5f) ~< ij'~gy<j (4f) liULbii^ut >-aLUj ( d >«»Lic } slou^yi y-»uat 

©GO mlazemna LuJl W^o gtjQ jO/^LoJI ^±j>£>I 


















a to 



5j>iyi djjjjl 

CiijiiJt JJUdl aJUj jw> j^UdU 




-a»4jJ 



J^j 


(tbl a Li-lLlmV t I\+ 1 t ) /oLU1 ^LdUb 

Jdj 

JJ 

(bj^SJi ijLbi 3U^) iLbjjJOVi iJJVi 

Ja5 

JJ 



/ wJUJI ^Ja -- j 

UJ-rf $1 «Ua joi-ti Uu ^atfJI jAlu JA$ ^wlJ ^La ^ic J^aJI g&# j*S /g* 

r 4AUa yM 

i Ja-jLfiMjj ^I nii iJi um gJbj^S jjjJi] 2L ajtho ji j-waJjJ) St± qSL+a g 

* fA J j Ub bl c j i rt^ f > ft t)n j ( <Li J -a + * t rtjtn j <rt1r J£J^ ^j u *- JftLlal 4JU iS jj AJtjJ 

*%i*2«tt 2jUa»l 

Ullia 4 * i.U j £^U bJ-iiL Ctt>ttl b* <J (jd^IU ^t ^ .ii i^ LJUjj^ gU«t ) ^ta£> 1 g£j^i) y^all 

*^ >£** ' frjtn j irt)r J£J tu> j tnWlt ^jiiM uoSjJJb 41 j 

ijtl JjVt 4dllall g yi tiim qa JJHj 4jU 9 ajrt7mtf ijil (jjjjiSll UUb £jLjJ JUc JLm0 

i^ j l u iiy# ^1 a-* bjjJStVl Jo^A JLLcj 4 L >_ i^ U jl ajLi« 3L ijilt jju-ali 

«jr^ 3iUd}1 4 aaifca Cw l 3>^ ! tfjb>-3 (b^a ) ^A | 4blib Jil 

*£tiM -SJ>5j ^^>4 Jjla b>M U^ua4 (- ^jU) ^nukUbj^ £l*ul 

1 .‘ 6 ^ t bjMLi lb i . i ( jt tc (fcjj .^TlCfl JJi I \ i**li 4l j*L4A - \;k* jmaIc 4 jSU ® 

H 1 b>-Lj jbL^t bj-b j b. ^ b>b fJJjUhj <£>^3 bjb 

*>*^i j>ij f>^jijl4j 3 jj* bj^ 


JiiadjiAU^i -11 


2JL>r El LuJ^ 3^C -+ * ff j* <1 4«*i b^b UijjJUOi Ujjtfj *^"y j-^iA iji >A ^lAiyill jm Akdbll 

( ^j-^ 1 Jj-HtH 4 - 7 j 6 j 5 j 4 ^ijjjai ^>^3) Ujus>* 3 l Liu*^ ia»ai ji ai^uai 

f >uaU& 3 Lc>«mj d J—»Uc 2 dC > *»fc« (j3l iLJUIiVi ^^LuJl |«omu <^SUj • 

%*jtj 3 1m l n ij j-mjLL c a j iW I 4 JU JS L 31»"if.< «1>^0 £y» i_d}Uu ^LJUujl j^^Ltc ^Aj d 

• v*j ‘ ( J—Li^ (np) ^jllll e^Jlj (ns) J^YI «>^' (JW £" ) 

u^» ft»j (« Zn ) ( 21 sc) *> tajj / ji^isum^iai^uji © 

^j - 4 ^ 1 4- aiGa (HA) a>*jji 'L. ^Ca <jjj ^ji\ Jjoa^i j># 3uuijJi suaivt 

(ns(n-l)d) (4s 3d) &Xi3 ^jt^sivi (IIIA) 

ijjaJt (48^^) ft#**- 11 ®' {39Y) J-L rt' . f ,>• ijLUj 4 ujldtJI 4 uJ^AU^I 3 l,., 1 ... 1 | © 

(5s 4d) ^jUjt t^^ui ^i^vi uuj^aij 4U*btrt 


®oo mlazemna LuJl I $40^)1 W^O £4) iO/U^JI <^J>£>I 
























Jam jajj ( eo Hg) (JOJJ-tt Jtn'tr LP S\ ( sr La) ju-itf J* ijjjj / 3 a 1&I 4d)tAM^fl S Im L JI ® 

(6S 5d) u&^UU i^pj t iL^jLuJt 

|*^3jLLufc*ljl J jmii t ( S9 Ac) ^jamuSVI jm’ial t-UJj jjJL ■ rijuf^jl <LJ^U afl riil n iLuJl ® 

>«»ac (8) j* air> i*ji ( 110 Ds) 

i l»A Jl jilwlmfrl jG lA^ Im*U* 14 i^LoLa iL.j Julmlm Ji iJJUG 2 l*1a»I. 1 dlallAdt ^Aj f 

jmif ^J) 58 £)kl }1 Ce ^JJ^uuIl Jiiatf J* (JUJj (Ctl JuJuj^Ut ULuLtfj ^AJ ri.L»*LiJI ® 

(n—2)f (4f ) | 71 Mia Lu 

[(n - 2)f (5f )J io3Lr imi >*j jwk ^• ^Th ^u>ic u v* ijujj ^iittjjkufyi a> —*•■■) AjuUI ^LhAmJi ® 


/ >dUftU 


(3d) <J$&\ dUH11inilnil) 


21 Sc [ ia Ar] 4s 1 3d 1 


22 Ti [„Ar]4s 2 3d 2 

e >iUa 

2 i V [ 18 Ar] 4s 2 3d s 

Mj4» 

24 Cr [ 18 Ar] 4s 1 3d 5 

*&* 

Z5 Mn [ 18 Ar] 4s 2 3d 5 

JjJ> 

2 «F® [i*Ar] 4s 2 3d 6 


27 Co [ 1 (t Ar] 4s 2 3d 7 


28 Ni[ 18 Ar]4s 2 3d 8 

4** 

29 Cu I 1 s Ar] 3d 10 4s 1 

-Uj 

idZ n [ 18 ArJ 3d 10 4s 2 


(4d) <wUJI dUiil UnJI 

MW* 

39 Y [ 36 Kr] 5s 2 4d’ 


40 Zr [ 36 Kr] 5s 2 4d 2 

Mitt* 

*iNb [ 36 Kr] 5s 2 4d 3 

f>U.U_J>4 

42 Mo [ JS Kr] 5s 1 4d s 


43 Tc [ 36 Kr] 5s 2 4d s 


44 Ru [ 36 Kr] 5s 1 4d 7 

Mrfty 

45 Rh [ 36 Kr] 5s 1 4d 8 


* 6 Pd [ 36 Krl 4d 10 


47 Ag t 36 Kr]4d t0 5s 1 


48 Cd [ 36 Kr] 4d 10 5s 2 


fe£atoauS)U MMripJI 

riJUljJI riyJLAU^I riJLJLJ) ^ 

89 Ac [ es Rn] Gd 1 7s 2 


(5d) ^JUl *ULJI 


S7 La [ S4 Xe] Sd 1 6s 2 


7Z Hf [ 54 Xe] 4f M 5d 2 6s 2 


„Ta I M Xel 4f M 5d 3 6s 2 

Ji I^iil 

74 w UXeJ 4f 14 5d 4 6s 2 


75 Re [ S4 Xe] 4f 14 5d £ 6s 2 

i»***-^ 1 

76Os [ 54 Xe] 4f 14 5d s 6s 2 

M^ 1 

„Ir [ 54 Xel 4f 14 5d 7 6s 2 

jyVj 

„Pt [ 54 Xe] 4f 14 5d 8 6s 12 


79 Au [ M Xe] 4f 14 5d 10 6s 1 


80 Hg [ s «Xe] 4f 14 5d 10 6s 2 


mlazemna Ij^Jl IjuV-^Lo jO/VcJI 






























































mUII <UiUI <Ul*y2 1 4*4*JI 


(halUftluffl) 

Ntfl* 

90 Th [ B 6 Rn] 6 d 2 7s 2 


91 Pa [ es Rn] 5f 2 6 d 4 7s 2 


92 U URn] 5f 3 ed 1 7s 2 

Miijiu 

93 NP URn] 5f 4 ed 1 7s 2 

N^W** 

94 Pu [ 86 Rn] 5f® 7s 2 


9S Am l 8 B Rn] 5f 7 7s 2 

M-W^ 

9fi Cm [ a 6 Rn] 5f T 6 d' 7s 2 


97 Bk [ 8 S Rn] 5f 9 7s 2 


«Cf URn] 5f 1# 7s 2 


99 Es URn] Sf 11 7s 2 


1 M FmURn]5f 12 7s 2 


101 Md URn] Sf 11 7s z 


ioi R° URn] 5f 14 7S 2 

ijjJ 

loaLr URn] 5f 14 ed 1 7s 2 


J$ifl ^JlUaSI iLAdI 

(*U4MdU|) 


WJ&r* 

5 * Ce [ 54 Xe] 4f’ Sd 1 6s 2 


59 Pr [ H Xe] 4f 3 6s 2 


eo Nd [ 5 *Xe] 4f 4 6s 2 


61 Pm [ M Xe] 4f s 6s 2 


B2 Sm [ 54 Xe]4f 6 6s 2 


63 Eu [ 54 Xe] 4f 7 6s 2 

^LJjjL^a 

64 Gd [ 54 Xe] 4f 7 Sd 1 6s 2 

MSBjH 

65 Tb [ S4 Xe] 4f 9 6s 2 


eeDy [ 54 Xe] 4f 10 6s 2 

n&* 

6T HoUXe]4f 11 6s 2 

\ fisP 1 

esEr [ 54 Xe] 4f 12 6s 2 

m*£ 

69 tm [ S4 Xe]4f 13 6s 2 


70 Yb [ 54 Xe] 4f 14 6 s 2 

P*#!*i* 

71 Lu [ 54 Xe] 4f 14 Sd 1 6 s 2 


■ ( f j d uVULuyY «>CUYt ^i ) iljb£i( ijjLU ^j^SIYI jjJ^U <^JL£uYi jmmTI <Ju>u JjJLm 6< 

jl4-JL>> i|_ ^ ' tf'jJ £:j c ~ ** All 1 ■*~ l **j Ay Cll pal •»t>tl ^n~» mi ® 

ns 2 (n-1)d 10 Hg ^»>hj Cd Zn dU^Sj ns^n-IJd 10 


»ju»2i (jtjiil 4oi_jjji»vt ^ yLS lit Ac j»j /mITCYIj La pjitJijiUij Y ^>^1*1 


I L 1 — 


I LuU»aS 

: SdJlZu^tt d wU^r • 

*JjLu IJLc 3uLd ujlJifl O 

. A-JlCr 4jLi£j jl|iiiM j 2 lJLc 4aLl£ t$l © 

JjA llaji ijlIj^- iLLa-jJ i- a jj *jit £y* jj*»UdJl JJu jj @ 

/ d UaJ 4yyUa*£JI 


: (UlJLuwJ^UI) f 2U;t4A< • 

*UjiA trtjjj 4p> 4UjAfi Ldlj^b i «HVi © 

. XllLc l^jljlf J Lbjl^idji LjLfcgJ © 


J&jj^AaJI 4- *U1 Oft^wuSjYI j* LuutJ 4JU3 ju£ 

. jj £ 1 * 4uJLt i-JjlCjLvjJ 4- ^Lu1j£3t J^G-Ut^l (AdUJ ^jjLuhcV< 

. AjJLuJI olJLJjJL^Jt JnJjSCU A.ujid Jaj^Ia jrl>-jjJL . ^1t JXrUuJ © 

<U^Tli. 4 2200°C 3j—^ GL>-ji .I If j irfiVwftj JjjjjlSJ'l JojJLm jyuj JU^ Ij^U* McLoj J^Umj (D 

. cjl JUjjlS^f 


mlazemna Lx^Jl IXjO/-&o £& jO/V cJI s^jj^-1 

































































v 4i*»2U 4 mUI Vjja* . /gi 


2_ |4_uV! (j«t ( jifl j ^ tl V7*iV| j -*-*< Jljjt ^Aj i AxLyJI J 

2 —oliUdl u#iji JA>JU UuJ Jlatl ijjJb (_tujJDI yj*ij UjjJu >fc jJjlt Otyi uwjjj yl 

* 

jft 3 > 41 L*p*>. wldUljiJUflJ tVjtJCU JljjY t jLa j£ l«lUb £>l ^4 

jjU 4 j *Lu* C*4 jS 3 j-Lill 


.^Ul»j-4 OL^jJ *jU£ jAAIt tju jJiUli ^bdVb 

-Ajuu^II iiji>5t?< OL>-jJ jlIc jrt>- jj,U$ 1T 3o'L2j Zt \jla JUO^Ij 0 4iib£I 

.juuSUt j%3lj Q^SU j£j*jjJU$Jl jja4* © 


v Ubdl>h» ^ U$ t <wUil lifiim W$ ( t^£§. Hji jilt ^ U /gi 

J*L£J» <> g£u Cup* d > ^Utat >okj ujjjUOI *> ujEu GLfS> ^ 3 i 4 *ImJI utJugjl^l g 

2200 C 3 ^ JlLa J>dyajjj1j j^JjlSLH jrtJAi-uiJ JLLa j^lUXt 

ft^uLILufl J^-ujLS JJU M 2 c ^ i^ a j Me SUtt^r 3iu <rr> wlj ^ 1 ^ fj$S3 i2uUU1 

Fe 2 C jLiajjt jlujLSj wtjujijtSj ZrC jlujISj TiC 

ijLLdj 3UIL& Ot>ji L#l 0 t 

oi*W iLuU) JJbJI Jl ,IXL jiLy V ^LLOII JUJjtf Nia ^U^jS Jj^o © 

600°C jJlc 

t At j^UaJ ^uLu^il jtfI$ aJI * 

j^LIfr ^ (LAj_i£j fjftPuaSjYij J-** ) 3Aj>*tl ^m\jSi\ £* 2Uic.La juSlj 2ULJ mIOUJum^JI C*fjli 

d 


Ij1M 2 0 3 U^SU j4j Mx 3 ljUSj^ UjSLt Oi jyjMj^Ut © 

200 C ^4 ^lal ijljjk !L u^Ij£!I IU^mu Jiw3j iLajJJt 
3-* 4- J 45 M 2 S, jl* Uj£« 4jU1£ ^>-jj Jt- lu>43I m 1 JUJujMfl JaLaIS (D 

MN wtSji* UjjU 1000°C 

300°C 34 iJ^S 4- fr* ^i^ 4 " Mt*JUJu35U* J&lalS 
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jrljjjl i^lc. J -Vij (4 -jjA iiaiLii ) ^Lc i^JL-i f . J JL»** L$J jL* CN j CO j NH 3 OI X i EjIH j^»a» 

<1 J^ji’ 4 - ^ojjisjvi 

^ A a ,« Jg Aiifc Lid ) ^t-.^ > Ljl.l’l.S’jt H 3 0 jf Bf J F J Cl Ji M* t 
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2 aFe 43 [„Ar] 4s° 3d s 

3d 5 4s" V 


iiiiiHhi nrr 


aU± \ J* *Lc.j.u*.a ON 


mlazemna.comK 

3d 4s 4p 

imm ixixi ixi nnxTxi 


ft t f 11 

CN CN~ CN “ CN"CN“CN" 


A J l. idJ * i r^leiu Jt ^Uj y in. tijjl JLiJI t d SP ^V'^4~* 1 

■AAmt I jj^Sj . 1 \c iUeubUMljb yj ye ^juubliatl 

12e ^ >4 f»JL9 yUSLJ JS 6 Ljl-U^-dtl JbLc 



“I -3 


. A »tt 

f 

111 uZ£a* \A 2uktf I ajuuJI wjbl 

♦ IP 44 * 


mlazemna b^J[ IXjO/-&o jO/VcJI s^jj^-1 































y + (-1x4)=-2-*y = [+2 
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3d 8 4s 4p 
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y+(0x6)=»3*y = |+3 
„C0 [„Ar] 4s ! 3d' 
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Cu(NHJ 4 J (II) grfUl U*l jptlfe (H) 


+2 = (+2) + (0x4) = JwMtt (JjjVi i Jb i fl t (4) ^duUuti '2 


NiCI. (II) ?*k> (■*> 


= (+2) + (-4) = (+2) + (-1x4) = US^I j*iYi 3U**£ t <4).$A^LMN J-Ut g 
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.£Ui)| Ui^ JJjOl (*>£,> VJJ v «jiWt jUll flbauwb JLfdaJI 42j>b © 

: L^b ^ k*j* J£il UOjt JJJAll jubi 

mlazemna.c jijii «>2N <*>& V O 

j>Ji »Uii iLilSj o+ jjXJ Jil L£l£il aMCi (D 

3KSS © 

.Uj>» o#JjlS %4 gut g:>b*i gUtti a>»t g- gSUli >6^11 JbJatJt Ubj Q*jjtai <> £>1^1 jja^t© 


:^UU#MSarf/14-3 

*£4110 8 -- Ji5t> J*aJI © d j^aUi «S*A* © JUitfl>***JI © 

va ^ aujJit / josyi j-b*n (1) /g 

JS (MUJ atttillj 2bittJ*j t^jYt 3LJl3iSYI 4. U-Jt 3 Lb>^ gnfcj /d (2) 

j ^ ^3 2 L*jI jit 3uJl52i¥t 3 jLuL*JI Ut {10) iiAjJI j-* 3-UuA i u 

.Jidik (8) ^ Ai^3U 

iijilt 3£aTl (3) 

bjukj jc. giii (jiijLpayt g* >ssi ji gjj aw' j 1 (4) 

^itiif \ i*Tf* Jyutb U ^tJUuiVt Jujidlt 

O mlazemna b^J[ I^jo^jI ftp jO/VcJI 





























JJU.I 

(Solute) Ljti*j (Solvent) t_ui* &* ^I 0 j jt ) jt>*u ( gJ>i I J»toU 

^ 4- *>*■! Jjl>v4 j* infirm L^JLxj gjif cxmJ ^3Sf jl *i*»j 

3U«£ JjflYtj * iikttl 

__ /JJUU {f^l 


4*»l 

| *IU 

Mlill 4JU 

J^Ull 4JU 

«.ltl &»<_*( ju 

JjU 

jie 


*tlt *4. JjSLbYt 

JiU 

JjU 

JiU 

*ui 4 >s^ji 

JjU 

uJUtf 


Liij^uSjVl i *1^11 4 gj^riiSjYi 

jifi 

jl£ 


4- £(j_it-ifl 

•i • 

ji* 

J^lu 

jti 

4jUin 

j** 

( ,aL^ 


uW 44 ^j>J^< j* 

< j 1 f n 



uy-.j^t 4<W* 

uU 

JjU 


diiLuJi 

* 





? dltgAil Mm «>-i UUif vam J# M 1 W M 

mlazemna.cqr^ ) ^jui g^i iji^ ^ l^wj* s 

•^jbj jJH 2 jl«*T SLu ^ Uall wuJll iZ>LuJ^ ;t -IjLj_9_jI JbU^ J ujijttt jL&Iul ^ jvCD 


? M jl tfMjJJ* MmJ gM /*#* 

(Jj^t ) g3U)1 J^b^i wb*jA 4- ^*^3 U^i^* 3hU.r u^Ld IjI ® / g 

-f Ijj ^ulj JSLij lujliX* 4- 4-jl.liU Gb^SU jULtil 4jlS lil ® 

V aMMI Mm Ml J^i) djlM mm tiu J*WI *hM j^a&u u /y- 

(J-t^bfcJl u L^SVt f jl) 4tu?UfcJ1 ijUjJt A^IUSj JybjJi) Su^Lali 2 jIUa}1 jAj i Sjl^ , g 

(jAUj j! lj1iL>o ) ^Uttl l£>3 J£&J ij'ujJlS 2 ^ i»g pL^f J>btl< 3U*j.a 4- 

•ufW wLljjJtJ jbjl lUJu^Sj u)2ti uilj^> ^*j *tf^**J ^4 \ I L|ljU^> j^j 


? gM^JI *4*f U /gd 

.l4iu UA Ljtjtt C& '-*&**jAG © /g 

.b-U&l wttjr^ £* wthiXi tlllXiJd*. jjj >;U*S Jjlj ® 

iOO mlazemna LuJl I 9 jO^)1 W^o ££ jO/'^LoJI <^J>£>I 

















































? gU$dJ! up JS ullall <j L**« >-w j£ia» j^oaii z*a« /gn 

UM (jUjLLM J tJ **mT* 2 

-fljljdLalUl I^ju^Lajj ljI Jll ljL*4j^ jJ tjjJtfth (I> SjHlf)t 

cjUjJjv JLuxu^V aj^ls* qjSjH j^-Y 1 y^dull ^ IflinT) uu^U> uIjjJ^ jLuIj <Ld«.g Jl£ (W) fljjjfifrll 

*ijljj^LuiuLi* ^11 LajI lj( Jdl 

j^Sjj ijf4>jub 4- u^i^* d>£ juUj^ wuitt u>Cu>J^j sjlitl GLuj^ jru j^Qll (■>) 


(Sjjt4J0Ua uU^iij U^Lu Jju 



^Sll 4^U> 4iU (i ^d^oll iUj^JS ) feLoll 4t$lf g* am gU$i t*aUu /y* 

? (^iUJI J$i&U o,i§> ^ 1 ) djl^ 

*.‘J 3£~; —~j jUj j)l ^Lull uui'.itl mLwJj* (jjj ujlall j»Gj j^uij jLuujl Jfj—i iiim^i £ 

ii.iiti’i tl CtUujjfc 2£j^ 2Ujd»> JtjJ2 tillilLSj .3 ilmTl LgoJL*. 3£>9t}l uut£ £1 Jju JjJbJI 2- 

jlij urlLktl utUjJ^ jjJ-* LgJU 41 j^> JL ■^^‘ > g^jJlj olJl* LjOj&t 2 lLu 4- Jj^a3 L$jY 

/ J»JUll gflfoij {foil 

-wlJll >* ) 3 Ll*S <£<pO igJtl Jjistl* jAj J^Jbsi' -1 

0* {*^Jb>j ) siLid ^jixi i^zuf j^i*tU >*j *i Mifcll *2 

. 4-J1 uajJII ^4^1 3U-4 ^ A^Ldb * n.^4 jjli JSjll J^bJI Jjpo JX*j 

uajjII j-4 ^ ji iDS 4 . wl^Uf 3U«S jj* />S>JI 


0 j) O rnlazemna LjuJI l^oj^l Ilo/^Lo £« X)/^La)l 
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/*5>JI 


U\ 


3U«£ 3LmS jl (aCOI 4. at&ll) i_u4it1 2XX jLwCitl 2US 3JVO»JJCj3l <>c 

i^ubuM f«A1j (\**£fl 4. 2U«S3I ) 

X^jtl j-uiOl © m ^Vjtl jjSpN © . Ljliuil 2UC53I 2u>ni 0 

4- ljIAJI 3Lj«S jl 4* 2LUS3I ) hdilll ]L utlUXI iUi£ aj VJL1 I ^ j,ua2l LdJU 

M tfjVjti j^j^u i^aij (m-ji 4- ) 

m j^yuLi.it ^ ni ms3i j^*j (ju ® ^ 

M tfjVjii jjs>3J* cyt.j+uuii >jjij M ajjii ami >j cw i*. • 

JjJbtli t>» 1 QOCj 4- uililtl uUi^£ joa ■ *jlJy<»U <UU^)I 

(g) uiiati atx 


%100x 


(g) u,(o:t at i& + (g) - ^n arc 


%= x 100 % 

nn T ( 9 ) 


i 


% = 


ITljIg) 


(m, + nr»j)( B ) 


X 100 % 


= (%) u^tjuu ami ajj^i ami 

mm acs»m 1 

i_tiati ats 1 ill 2 


Ji-Wia-Ufe = m T <g) = m 2 (g) + mi (g) 

8g 4 . NaOH 2g i_bji iii (%20) «j_«S>3 NaOH du«Si>LA JjIm j£*j /_^jj 

jjj»«* 100g j_£ #ijJ 2 »»i jl_lcj (*u« 8g ^uiij NaOH (2g) ^>i*u jjWii lOg JS ^i ) »u 
(%20) ^i ajjiti a ; -ni ^ ^ fU 80g ^uij NaOH ^ 20g ^ NaOH 


.*u 50g 4- NaOH ^ 8 g a>( ju $^>3 jji>^a 4 - ‘_g T a^ncri a_»jHi a**>aTi u«»i /JU* 


%NaOH = 


m 


NaOH 


m NaOH + m H 2 0 


X 100%* 


8(C* 


(8 + 50)(g) 


x 100% * |13.8 %[ /jatf 1 


(1-4) jj>ai 


! <vliSJb %5 ftjaSji J^** 250g jmsU 4*j)UI «yjjJS 4liS W 

x 100% i m 1 + m 2 = 250 g /Jail 


%KCI = 


m, 




(m 1 + m 2 ) ( ,) 


%5 = -^- x 100 % 
250 (g) 


m 2 = 


250(g) x%5 


100 % 


12.5 g (ljiCl* ) f»j£uiGjoJi jjjjlS ai~i*> 


^oji ami yu ami ^ Ip aiU&ll 


-~ ji ijLs>jj uUi ji jaun aiiis ^123 


cm mL 


® io*jj wijUfi aaiit ^ua 


aiL^aJI = 

P 


mm) 


V(wL ii L) 


©GO mlazemna LuJl I $4^)1 gjO <i±J>£>l 
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nn 


M. 



— rzam 


(2-4 )&** 


*iis Ul j»Ull IUI ^U.1 J$LLf & |j*l$ I>J (H 2 S0 4 ) tfbbjSlI oa»U >» Ul ji <& 

? 1.24g/mL &L* JjiaLI 4US$ %34 ^<y^U11 <u*4l <U*4l 
(1L = lOOOmL) latfot iuMc («u + ^u) m T j^bjt au^ -**■>/ 

^(g/mL) * m = P(g[mL ) X V(mL) 


m 


= 1.24 1000pnr= |l240 g| (m T ) 

%H 2 S0 4 = x 100% 

m T ( 0 ) 

%H 2 S0 4 x m T _ %34x 1240 g 

=--—-- L m, =-- * 

100 % 2 100 % 


m 


421.6 g (wjt A4 ) H 2 S0 4 wUi^ joa 


LUjjlt {jA d>lj LjtjUl CjV> 4 iJLfi 

(m) ji (mole/Kg) /4 jU>j 

jVw JOfc J« - M .1 

^ • - = (-=*-) (m) <U2$li 


m 


_ fl(mol) 

(mol/Kg) “ mjKa) 


n 


m ( g) 


t mo1 ) M(g/mol) 


f f ^ l " t — 

uUfclttfe 


= (Jy») Ulill Ji£ 



oljuU 3L4jll i£33i N . OUl>iU wlAtl *££ ml 

<Utf! «u>4U *JfyM 4US • 

1 


m 


_ nri(a) ju< ^ 

(mol/Kg) ]Y| (g/mo |) m(Kg)^. 


jj_c (jg_j ai itJVjiia ijjjiib auiVjtu ^,»,c j^iLu v 

,J>L>t!ll L. ( UES J ) ujIUI Jjl2j ^11 (AjV>« J4£ J\) 


360g j 180 g/mol= ajjil >* 36g 2utiU>aLi J*Uli ^>t /Jtt* 

>51UU1jrf 


n 


_ m< g > _ 36 g _ nn 

i/ =-”-= 0.2 mot 

( mo1 ) M (fl /moi) 180 g/mol 

1 (Kg) 


i-tlhUl LjV^-4 ^0£r 


/04I 


m(Kg) * m(g)x 


1000(g) 1000(g) 

m _ n {noi) Soulte _ 0.2 mol _ 

11 I ■ ■ “ - “ “ 


s 360(g) x = 0,36 Kg Kg £jl»j ^i i-uolt %CS j-Ju 


^moIfKg) 


m (Kg) Solvent 0.36 Kg 


m 


(mol/Kg) M ( „,„„ lk m ((ll SolV 180 g/mol 360 g 


0.556 mol/Kg = 10.556 ml 3 lSM»H ^ 3lJV>« 


m ( ) Solu 1000 _ 36 g 1000 _ ft ccc „„ 

= ——-x-=—-x - — = 0.556 mol/Kg 


"(g/moty 


O mlazemna b^J[ jO/VcJI 






















































(3-4) £ij*i 


j *ljUdl j Jaamu (C 2 H 6 0 2 ) <*Ltf I ^ 6.2x 10 2 g fa*£J 

gl Mis til J3 $U>aS>JU <w Ij*aa JiSriUS ^*1 J$J» >5> jtaiU *U,I 4 * 4Kg 

(O = 16 , H = 1 , Cl = 12 ) 


* 12x2 + 1x6 + 16x2 = 62 £ JaK 


n = 


m (g ) 6.2xIO 2 g _62x1Q- , x10 2 g 


M(g/moi) 62 g/mol 


n„ 


m-^sa. ■ 

m 


62 g/mol 
10 mol 


— 10 mol : c 2 H 6 0 2 h-itjtii wVy JJLC umi.Vi 


m 


m (B) soiu 


1 


(Kg, 4 Kg 

6.2x10 2 g 1 


2.5 mol/Kg ajs^UII o* j^bjt l. 


(nriol/Kg) •- 


(O/rnol) '"{Kg) 


tn (Ka) 5oiv 62 gj'moi 4 Kg 

1000 = 10 3 

1 


2.5 m 


2 uju Aju 


< 100 = 10 2 t 10 Bio 1 /©a Jo>*a 


0.001 =—— = 10 3 ‘ —= 10 2 ‘ —= 10 1 
1000 100 10 


= w&A 3U)*11 U 

... + *Liljj A Ac X ^ iuJ^U AliSJI + wuijj AJLc. X JjVl 2U>tl AL£Tl 


1 II 

1 < 

1 

n A 

n A + n B 


x = 

n B 


n A + n 8 


n. 


I ja*4j 4. j^Ul jj&j2 JL^I jA / X J«4JI 

n B > JE#W* ajo* -VjM aj* j^i 3L (n B ji n A ) 

(n A ) ulkltf uVj4 jJLt jjj AjuujJt jA / (X A ) bjliA^ U 4 

(n A + n B ) j*b**ir ajsi* ov^ti aa* 

(fig) ujiui uV^t aaa (jjj ^ • ■■■ ■** ja / (X B ) yjjalJ ® 

(n A + n B ) a*kn GVjti aa« 

»0'sf LjLwi Jjladt £*ttj£l 5L*f>0 UJ&# * 


n A + n E 


^->1 * (X 4 +X e =1) 


n A +n, 


180g i. 43a 34.2g AjiaU (342g/mol= iLJ>u Acsn ) C 12 H 22 0 11 J>bv» j^>. /Jl*A 

u*a* ja ^>11 >**jai arvju 4 . .u<j >ui j^Sjj ^ ^18g/mol= aj$ii arai ) jt.-.n »m ^ 


n 


ni<A> 


a 


( mo1 ) M(g/mol) 


n (Cl 2 H 22 Oll)'^^;' 0 - 1mO ' " ,H20) 18 '" W ' 


- 180 » - .n , 

=-- 10 mol 


n, 


C 12 H 22 O 11 


0.1 mol 


C 12 H 22°11 n Cl2H220ll + n H20 0.1 mol + 10 mol 

X urt = 


=0.009 = 0.01 


{ft J S3 ^lj£1 


10 mol 


0.991 1 AajjIaJi 


Hi ° 0.1 mol + 10 mol 

(0.01 + 0.99 = 1 ) 1 = o' a^^aatij iu*t' ajUVi a^» o« astat 4a* }W 


^^Jmlazemna h^Jl I^jo^I IXo/^ jO/VcJI 













































r ( 4 ~ 4 ) i 

$111 16.2g j 44all oAflali ^ 4g 44 ^A^oll a*4^a4 ^ J4** 

(0=16 , H=1 , Na=23) J 414 ) 4411 jl Ula J4^f J4 1 j-*^ 1 

= 1x2 + 16 = 18 4 , « M NaO „=23 + 16 + 1 =40 ^ J4I 


n 


m (g) 


(mol) M (g/mol) 
n NaOH 


_ 

(NaOH) 4.Q g/mol 


— u.l mol | 


_ 0.1 mol _ ^ _ n H 2 o __ u.a moi _ 

_ 0.1 mol + 0.9 mol ~ * ’ Hj0 n MaOH + 0.1 mol + 0.9 mol 


(h 2 o) 

n HiO 


18 g/mol 


0.9 mol 


v NaOH' 


n NaOH + n HjO 


0.9 


( 5 - 4 ) 


(joa^ i>o 120g $ />■& 9.0g jmA 2V.^ tf iL^il J^l >*411 




Mh*- 1x 2 + 16x1 =18 ^ 


(0=16 , H=1 , C=12 ) (CH 3 COOH) 
M CHiC ooh *12 + 1x3 + 12 + 16 + 16 + 1 =60 ^ J*U 


n 


mig) 


( m01 ) M (g/mol) 


_ 120g_ _ 2 n _ 

n (CH 3 COOH) " 60g y mo i * ( H 2°) 18 g/mol 2 


9 g i „ _ 

- a = - 0.5 mol 


V 


n 


'h 2 o 


0.5 mol 


nc^COOH + n HjO 2 mo1 + 05 m0 ‘ 


0.2 j 


_ 


’ razemna . comFSP^W .. „ 

. (jl 1^1 it* jU uVj* >44*' 

. (J**>uUllu2*OA* .. . 0 lt 

• 3U3V1 aaj^LJb 3bj¥>tl 2uUS j£*J • 



(M) ji(mole/L) / »J»J 


M 


_ rri(g)soiu 1000 
(mol/L) jy| (g/mol) V(mL) 


it M 


m<g)Sotai 
- -X- 


(mol/L) " M (g , mol) V{L) 


(46g/mol= a-j^ 1 Man) (C 2 H e O) j^UbVi ,> 2.3g 

m< B ) _ 2.3 g 


n 


(C 2 h 6 0 )“ 46 g/mol 


i*j JjfaJ JAm*' *-—» /JUa 

; t.~.ti «tt< !>• 3.5L 4 . 

- 0.05 mol i jjla Jail 


V(lj 3.5 L 


M - n<moj)mo1 = 0,0143 mol/L = 0.0143 M >4 %>*>• j£*j xAaj 


O mlazemna 1x^)1 Iju^^o jO/VcJI s^jj^-1 






















































I (6-4) ^ 




jJatll fU\ j j>ill jm* 4.39g imitiU yia* NaCI J$JaL vfj^l >S>JI U 

(Na=23 , Cl = 35.5) ■! <U^ll 4£Jf ^1 Uic ? 250mL djlaw joaat J^aaJJ 


M 


n, 


'NaCI 


_ m (g) _ 4.39 (g) 


NaCI 


= 23 + 35.5 = 58.5 ■ 

mol 


/Jail 


0.075 mol 


M<a/moj) 58.5 (g/moF) 

250 mL _ __ . _ 

" 0.25 L :L mL ya aJb>j Jjm 


V (L ,= 

1000 mL/L 


jyj _ iTI(moi) _ 0.075 (mol) 
V(L> 0.25 (L) 


0.3 


mol/L 


M = m (g} Solu 1000 _ 4.39 g 

1 (g/mol) w (mL} 


1000 

- M— --i-^ _ 

M,_,—„ V,„,, 58.5 g/moi 250 mL 


0.3 M 






4»>k I *U*jlS j* ,»|> ^ Na 2 C0 3 ^ 1.5M o*S>$ 2L <*aa 

| ( 0=16 , C= 12 , Na= 23 ) J all 4 dl, * J*laLI laa 

/Jail 


^(Najco^ = 23x2 + 12 + 16x3 5 106 i 


m (tfjncl) V (L) 


imoUL) 


^(g> *" ^- 5 x 106 x 2 [tf} = 318 g ja^ju 


Jiy 


(#Ui Ji* 4 o} 1 wJJ j 5 ) 1 JLl^ 




>i*u V v'-y• “V** JOC fji 3ujt5 AJl 3UIjai flilil 3U«S (jSJj JJj) 4^ 3UCU! ijltl 

. aul^ i oaj uit^ll C1V54 J 4 A = 1 ftjAffiTJt Jj3 ljIjII jj* ^£3 

(>“* * j>* ) (M) >AhJ) * (jai) (V) ( 4 M. = (n) uiatl £¥>* JO£ ■ j| Ujj 


= V 2 xM. 


(U4m2I JJ) J>WI 3 (t*> Vi AjjfcUl jjfl jjt 

j«m» V 2 

(jjitfwl 1 -uu ) JjSjJ M 2 j 

jh»2H * u< ja 150mL Aiuiu ^ j>u*» 4 - ^ jV>ti jin y .— * /JU* 

0.2M *Sjj NaOH j>u* > lOOmL 
V 1 = IOO mL j M 1 = 0.2M i(Juaxiti iauii jjj /^^l 

V 2 = lOOmL + 150 mL = 250 mL <(o4x3i jm) «m uui ... 


M 2 = ? ■♦ V t xM 1 = V 2 xM 2 * M 2 = 


M 2 = 


100 mL x 0.2 mol/L 
250 mL 


0.08 mol/L » 0.08 M 


©OO mlazemna LuJl \tyXg&l W^o £ 4 ) ja/V/JI 






































(8-4) 

0.5M 250mL <uiUal jojiUI jJaill fill U 

T 0.25M >*S>y &L\ I2A J*U® 

V 1 =250mL J M, = 0.5 M .(^un JJ) /JiU 
V 2 ■ ? j M 2 = 0.25 M ,(, h,hw,u j*j) 


V^xM, = V 2 xM 2 

(i n jimll J^i) 


v _ Vi x M^ _ 250 mL x0.5 M - _ ^ Q0 mL 


M, 


0.25 jrf 


v = Vj - V, = 500-250 = [250 mL[ ukLat *Ut ,*** 


(9-4) 


jaaLAli 


(S>j)UI 18M >&jU AwiijiiSlt jmU J$J*6 m^I 

1.8M>£>$250mL 

V,xMl, = V 2 xM 2 Jill 

I Jbji J (I limit Jbju) 


u V a xM 2 250 mL xl.8 jtf —- 

1 M 1 18 M 1 - 


jsjii ■ ; fTt jUiu 


*#111 * J > U»« i «llt 1L jSUt Jj U * 4*2 U9^ Jj'W' >a 

jiu 4 . ji. .ujCu #ut ijut>.i iou, uj£j <pit j^t jAi /^lU jti J^Iall 

. jjjUll 4. jjjllajf J>U* * (iwjtsn Jm4jjjS 

j* SLjiLil 2U*S 2btil jSUa V £u*. *-it4lt j* j£*4 jJU jaSt JU <#>**!# J>W' >* J^bil 

.3Uum Jufc uitlllt 


■ Dujiui 2u*ot *> jai o* a*«£ «!& >*J Afr*«»M J** JfrlaU 

J>bai 4- Ljjjj 43* Ijlitl j* isU2 jai: JjUit' J»L-J UJit - tntint lj ijljajl ^ 

lijjlall 4 . 4Jjlil j* uuiMU jSUa 42 U m 1411 4*«S 4j2 3*43 <£01 
41U ^ll Jj^jll JjUd j41>tfjufc J^A} .(^UAVl A#> jjLfO ) 4 jjLj1cVI 
tjUtilj JSJm wijat (>* 3u*SH J^a43 d*». (o^Vt 111 *) (jl^Slu/Vl) ^UiYI 

jt jJ_3 Jt_j_t) p v ^ m “ 3b3bj3 jt u<> ) ijl>#*)• fcialijt tat Y>1»»* jt tinj jt o&f * 

tpSjJl^ (ajtj<»iJI 4 >.jj aabjj 

ij^Jj J-ajia (^UiYI) jlj2iu<Y1 41 L>- ^It ^LuiYl 41 L>- J>«»j 4 JjL>w* 4 . «4cWtt j£+i • 

J^L»Jt (illi^a^la (jA jl k£>>t 4 jl..-> aaU ^1 jt iJl411 


4- uj4j Jt j£*j |^t ... «Z>y>* au£ jt OUta4£ ) £aUt ^4 luS^aSt ^A /(4AiUjAJt) 4 aAjL8 

.jjjao*- 4a±Oj ijljj.3U.ja Juc. jt uu4Xl iy* (ICS jt ) llj** 4^»S 

uj 411 jj* tOOg 4 ^LuiYt 41U yi ljj 43 jt jSUt ^411 >-*1411 OUtj^ adA ji 


0 mlazemna IJ 14 JI IgjO^I jO/VcJI siJji^-1 
































aurfl © wibll jtn j wlbil 3U_ufa © . iLfc-ji © / AabL^Art 1 j dw41 jrft-bb 

t-c j y 1 * 1 j *U_ct2It «1A ( 3 jViH Yj i jmm ^nCit tj ijljaJI 3i*jj Ulle 3LUI iljtt iLubj j jbjj • 

•ijLW A>.jj £L3 j jl Llic wljlill ul£l ,jbjj 2Ubli J23 (^it J££j ) Ulu 
jLi (g^UIl J>bji ioj^j) g3UJt Jj1>* 2b.ji ^Jl l-uJu wljft Jbji 2JU* wit tit • 

ibji aibjj jUJ 3 ulJitl (jbjj Jjm 

V OjljAll mLt* KNC; ^y^J! aIjy gie 4<yU$i JlJ> /Jit 

(ijijwbJ u-bi) KN0 3 .jLjji jt ^ 1 ) gjUtfl Jj-bili 3U.ji gttt olJji Ale 43V £ 

• jAi' ybji 'Aajmi JJ*a alijj ijlI jjJI Aibj -Lutg / jL»> Ja*ij 

(gjUll J>J*ttl gjUN J>bttl Cj^mm t_ijJu 4 . wtJat t>bji 2 UU* Wit tit • 

ijl>ijt ji ijb^J J2 j Jtjkw SLjjbjAilS 

'■ OjM> Uk^ 411 ^ CaO |»4 mJ£JI Jti / Jit 

u) CaO ji_ui "<u*Uc jt /i ) gsu»i jj-bii' ijt^* f itii jluuSji (iUji ju* a*v s 

AXubji jJ2j ijtj^t A>-ji aibj Jlafe (ijb Ja*. > | i ;'>9^1 

‘' AiaLdl tj L/UMiU^i >» j^l d^jUl wLdihll jj wljliJI <yUU$i / Jit 


wudll jLm X^LXjJ-^ j* gj£jj 4,U>u<i~i ale j^Uu jliJ* g 




Myall itti ih$ ^ : u -2 

i( 4 j J r. Jt ^y,'u 4 i : ,7.T ) ^ iUUIl iLiciatl • 


»Ltt jL - J JtAjjtS jbji Jl* twlailuii t.niU k- wjlU / .-JaiJiJ . .Ua*;,.,tt titill — 

„ v. .- / 

Lj£jjt£I1 JJ*J 4r JX4 ^ ihflTm* uaJl!4 <£_ c-jj jU t^laAlLuXt Lp^IjXI — 

■ gUti iUl j mirf X UiM <\i\ j jUjiJI &jm 1 / Jit 

itij _3 W-J^fc. 4 a jjtmf t^ft iiL* y^jwSft JaiUt t_vLu ^,1 ua UJJL 4 ^Utj ( v j Ui) l^lLo w£>• 43 V g 

( *■* ;At t w-ilj Wiiilt wLujjtJ Ajilij^sr) wmSjuJI 4- wtjUt wloj>*. AjLIj Libi aojlijiin 


fa^ait-3 

ihiirtt l^au Ua^»tiU l>£li jbQj V AbLuJI jt 3ULd)f itjtl ILabji jl * 
wtjUIl 3Lubji iibj Wtjlttf Lm)I iibj tfijj • 

v* v*3**l' -W;OJ ^ SiUi ^jju Umu jut 4^3411 ^ dbJu jy JUI -Ujjai »at jt 

SdU) jo<JL« JaJ j4 j*“ n JuJJuJIj JiAuXJ 4*u»b- ^Aj dLLt^l 4^> 

t>fl> Jll<ltlttw^« 


iJJ nlazcmna b^)| l^ab^l Ijwj/ViO g« xj/VcJI uj>£>I 



























AM j >»i 3$ ) ftjgi gU$j ^ j 

ajl jjJI 3L*jj © {rVj ® • V 1 ^' (**•»► © 

4_f L>o yAMj wiatt yjLi .1 jj<* Aaj. 8 ^ 4^53 ^Vin.lt Jirt>l jbjiAft a^Lf <j' 

t* 4J-Uj 

v gL§aJI <iU> ^lall yU; gab a*t /Jla 

JjlijJl A-dfJI ...tl i-wl iitI i j _4 J_jyJ ' ■'*) ft j •>**,* LJl All y>*Ia OV 2 

ybjjjl A*j-ui Jjul* ajbj y)l U-4 (J^iatll j* A»L** ) 

£ytj 0 2 ybji jLo^j 0 2 j C0 2 Ji* (Zitjlilt SLabjA JaS ebll *j1>» A»j* iibj a . -*L u ^ * 

idAj 3LpJt ibUulSJI (jJI e UI *2_ Ait^CLu.1 ^ 

i_i L )i‘iJI y* a Aj.Lw uU^j (^1 i-itAtt jtlau y*Li>*5 (jfi jrylt J* i u ttf <g£A>* Sj^lj *4jj^^ *^ 

.jjUjiJI 3LC.J-UI JOjM fljbj 4^)1 t&fej >4 l al JE '».1 

/djIjAll -3 

? 4bUJI$ teLaJ' al^Ut jb$jJI <hdU^$ 4tj«i OdUj Jl ojljall <i»}J flaijl >£A$d /J-U 

JWI «»IjLJ iUabj <bSi>rfl h£iUa iib) y* J>Wt iUjSb ASy*. 2 . iJL»5 4 ^ ( U^V g 

AoSLxjLSLdl ilbya^lll 3 uUa j-iG y» 2 u l*} y$Sb lUJAjj 
V 6jl>aJI 4*y oauy liiljuyi gb$i $ aJUU Jfa /Jk 

JaJtjLifl 4^5-3 ylc ljuJjlJI yjl y Jy-J La* JLafl oLJujj»J Aillitl y* Jby) ijlyajl A^-jJ »jLj 6^ 5 

£yt yi>gft tlUIUj J^btl 1 wUj£y jlifl ljUj^* lIajjj 

4- LuJl^U Ujjjj {uj^ 1 j' ) y*^* (u# tOj ) gj>3 4lu^ jA / J*A1I J»toLI 

*^U 1 2 L j£uJt J>b^« jl ^Ul 2 _ Juj^lS J^Jb%4 Ji* JjljJt j-c Ji nnlt Vj wuilUl ?bai 

(0.1-1.0 nm) 1.0 nm ^ >Loi (^*Jt) uiati Ol ^Al\ J»UU gfll^ 

jLLuV) yl* 3U^ i>i5 W <j*V V ® > v'^' -H 3 ® 

wixii jiijj A_tit j"***'" v 0jiuj 1 iiir> j jjj^ia (*ua > t J*JWIi <fcaJai5 

JjLSa (<u>^ 1U “-j 4_Js o>-^ L * f ji^ J^-Jbtt* tJ jS>JU 

Ubtll L^aul A «Lltj uubtfi JJU JJljjJl JjUi f4>^j 4 Ua<2»J< JJU^I &r y*^l* (uiQjJtj iI»Lu>^ ) 

jLuuLjVI jl 

/^UjyUI gdl^a 

(0.1-100nm) yu ci'jAj (^b-W) v , ' :^, aa i 1 - 1 ® 

3L2uj>ail Ltbulytl J%i- ^ L^Jj AjjLuaV* jljjl J5U y* m« 0 U Jjijj j-fi © 

y^ajjl 2 t-.,..ij t 1 ^yjLUI j£»j © 

jLLuVl yLt A h,*,« ijJLfl 14 } © 


O mlazemna b^J[ I^jo^I lXo/-\Lp go o/icJI 

























? J*y jtd\d IjU 

1 1 At \y i A tLuj*^ j^Ltps* ■ fahtLuJ JLLfc ^ Gu&ll 2 U£j iijAlla ^A /g 

(pLAjJl gtnm ^ L^ulSuul i g i nrtl ( <LsulV 1 ) iJ^&LuJt *£**31 jjuu ^bdV 3 i in 1 A-JJ 3 ^ 4 Ic. ijjtj if* jiaJUi 

ip*** 3L UW< 


y*# ^Qj£i 2L«Iaj1 * JjW Jaumj SLdflfi 2bJL^ ijUum»> j£ jjLaa- **/,pfAll 
>*£■ uu^i jiiS-a aua J£Ajj ( 00nm) y* >j£i i$ji oijii yjti^ o$sb (JjUij >.-a^ ) 

^Spj oSjj Jj^jT olJtll ^jiLdJ> { ' : vv t *^ SU'^r L^4f ^1 ) _j* 1 <j **_j 

.^Ut ^ (J*jJt JJLcj -yjjJUJl 3L JLijpS ^plc Jl# juufpitb 3Jj4iu4 t^L-ai 

10Onm j* j-£\ ui^ti ^ 4 *^ © / ^Jj^j! jai^4 

AjiLu£.YI fUjiiijPi I ^Ijjl LjULuti Jili. lyt jjjjl^^alt uLm> j^J V 
jLubuVl i>jJL8 14 (jmJ 0 iguJU LjLp>lj ^jLIcVI o &*2 © 


taJ^lj j£dli 


Jjlstlt JLu*»i -iUat ^JTjJt* J-S31 £• bjjJa LluUu ^LU JjIm jLj^SU tf* «£,&*!( y‘"j/ 

JjJbtt* <&• A iVitirtt ,Ji%j P A id 

A j^sud ^1 j^si\ ji*j X A 


P A *x, 


p. = X A P ( 


y£Jtfl A yjSUlt yjL^ol ♦ CuD) p A 


P B x x B 


|& = x P 

■ J^^t 1 £- (B) j^Vl <j_$£t 1 (I* 


p = p + p 

r T r A "h 


ia j > 4 irtH = (P T ) ^JS ?1 (^)13%4I iW *i nt t • 
0^13 (Bj A) cs^su» 


f x 




(B j A) ji* (jjLt»i4) u>su (>»^hS* (J* i£j***i ^ajtj Ail* (jitaij JWM* ^*5 / jjlUAI J^Iall 

J^U^.U jL«** 4 jL*£ 5 U Jp 4 JS (a) c,< ^). v» *>« y me «jfi- ^ <* ^ ^ ^ 4 - a*#*** 

fSpUi o^fit 4-*i ^Hmj V Mudh. ypfS y 

>w< (> ^ outait j^js Aic vu* Sjl* a L .njrtVi <*u-a Maty* 

IjimTi Mitt ^%nfcUI ydl^t 


O mlazemna IJ 14 JI I^joAoI g 4 ) jO/VcJI s^jj ^-1 


























JU* mJIHj 

^ {& i A) g 

? *£J1 £>kM 


P*J* /gi 

^ J$s* 

it 


3*^1 


X«-0 


92Torr >* ^^aai jUSjYtj j_tr i jjJb 40 C Jjt>» i»jj oic JU» 

j^_su Jj_l»*i sf joi j^bji 4- j^s* 4 i..nu>i <>J Ac 31Torr j 

josjYi > 4 mole j j» 1 mole E > ,>* 

. O j»>^b ■ p a =x A p“ . Jail 

J#W* 4- ( x o) uCSjVij (X H ) j-at Yjt * 

n u 1 mol 


X H = 


n„ + n 0 


1 mol + 4 mol 

' (»Jl (Xq) i^jLuu ^uau^}| jL»-)yi i^jLuj jt Ujj 

Xq =1- Xn = 1-0.2 = 0.8 


P|_I — X H P H ~ (0.2)(92Torr) _ 18.4 Torr ■ i^Uuti uijjSUii uj* 1 * 

Torr 


P, = XqPq = (0.8)(3lTorr) = 24.8 


P T = P H + P 0 = 18.4 Torr + 24.8 Torr = 43.2 


Torr 


(1M)»I 


iu->s^88.7 Torrj44.5 Torr^iji^i(C7H8)^>a^C6H6)^>*UiUji*Jife>iiii 
j-» 40g ju* jjjJdJi j-« 60g £j-*j 5ji>jdi 2^jj *u ju£ *lCU Jjix* # 4x» gw 
!(C ■ 12 , H = 1 

JjpbJ* *SL X L X B ^jJJUU igtjll jm&$\ 1 ^ i L -Jsj Buib ^j^JUU J-4ji JaII 


M (CMl *12x6 + 1x6 = 78 9 

lW H a 7 mol 


n B = m<B) * 60 (g) * 0.77 mol C r H 

78 (g/mol) 

0.77 (mol) 


M (g/mol) 

X„ = n 


M (CjH<) =12x7 + 1x8 = 92 ^ 

«-6 , n L= J? f (9) , "0-43 mol C 7 H e 

92 (g/mol) 


B — 


n B +n L 


= 0.64 


0.77 (mol) + 0.43 (mol) 

X B +X L =1 -»X L = 1 - X B = 1-0.64 = 0.36 

uJjlj JjglJ ^liiuub 4- 


P B = X B P B ° = (0.64)(44.5 Torr) = |28.48| Torr , P L = X L P L ° = (0.36)(88.7 Torr) = |31.93 


Torr 


P T = P B + P L = 28.48 Torr + 31.93 Torr= 60.41 Torr 


0 mlazemna 1x^)1 IXj0/-&0 jO/VcJI 






























-u.uUll Jl JUj 


wLk^d 1 t gkfl 4 LXl J-Ju 4 mA 4 ^ Jl# j! y\ j. i.. 4 j J 4 J_ f % . ) AjtJL* 4 ^!l 4 AjtJkl il Um ® 

+ u*1kiti ^Ji£ g* Uj^Ia lj-luLUj ^litij ^^014, Ji ."i irfx^n J JjLiJi L r xjjkt> 

i<jtb uL^aJI tfOAj 

LjUilitl gLjlc 2L**j.a gLcujI J^Adball 

£j»* 5¥I © L-4jJdl © 

UjjVI jj^lall 4^C jJduJt ^d«J Ml^tl ^SJ 1 Jj£pl SLjU^I ulWl ^J4> I UTtl / 

j* 3UdwJl jl jt 

/Jjhnll ^;UJI ka^aJI >i tot-1 

*ijlt - 1{JAjpjiluj JJM ^ U JSUJ1 Jpjj* yjibi* 

•cpun glau g* 4 ) u^3 45Luj^tf 4?^- ^ T jjfl"** ^JU iJjLjJJ tKitAfl it4l«j ® 

>itod *UI Jto ( JdU j rjtoil to* §1 ^Um j# JiU > mU* *jUI to / Jit 

v = ^to Jto* ) JjUnit ^jU! toail 

glrx.^1 JLifc Jit UA-JilUt iZtUjJ^ iJLt iliilUj 4_jlilitt JjJS gj* JjluLj JjJbfctl g* {*au£ 4jV 

tlnifAtl gAil>i*jfa jniaxu jj-4 LJ^J GLujjtJJ JJLc JJLJl £ LpLuJl 

yU«^ 0 » I ■ ^ i tariff*) 4lMl>A <y|jl ^k£ / Jit 

V ^ji^JI ttuail ^ g0UMl jtfOM j; ° " MdM gfi <U$Utatf 

1-^JL^ g^Jj 2 Lj!^I yUj^t|! -aJ-^ a VUj ijjft ,1 ^jl—= n-J 1 1L. g^l AWiVi jl>l Sa gV g 


/ *yAil gLk fkjjl -2 

lULiitl il^iiJitl ^4 JjLull ■ t-»».J»n l^cif ^fj 1 *'■"_* 

^JjLiJI ft$ALu ^lc JaLull ihiiott $ih it^4>nTt ^uuuu ^ j ]L ^pLotl j>u lil ® 

? Jd Um J«c (M <^ljy Uw ( JriLJI ) Mi^ll gLdfi ftojl / Jit 

A-4jV dJi g-4 ^11 Jj^tl jkuj i^ aj^wII ^uktl Jkj gV j 

.(JjLJI glji^ 2^>* 2 j|La 4 ^Uuj ^1 jCjliwJl .U»J^tLi < jy^lt 

^Uai4 j*t hI'W JjU tJ4» gUU o<a^ j {itijail jIj*» wUi» * 

ol j_l1 OV>j# Jlx J-« L_Ujla t,i i«Ihj (J^Lui ) ( l Ui~L 4 jbic. 2 Ls.jj ]£_. ^LajjYI j)4d« ^li CJjlj j^jlS lui> 

.(3UY^W ) > d»lj 'L. 3b»itt 

AT b cc m 4 


AT„ - K„m 


(m) J.^bJI 3UiY>« ^ (k b ) CuD = jUatl i>.;J iL^lijjYI jlJtA* . jt 

© i O mlazemna LjuJL bbo/^lo £0 xi/^LcJI (ajji£>1 

















i 4- jYi Ji*S « (AT b } 

(°C) tJUad^jj ( gUl^ ) 

mIaOJ ^Y*ll i^Sgai JU :(m) 

.(^Vjtl gU3j* £<Jli tr**“iS ) ‘t uj '^* *(^b) 

( c/m) ^ AjIJuvJj . Ljtjkll £$i -Ui«j Vj »_iJ^lt yj >4»^J ALwi>*£uj 

^jLL*j_i£j j jtu.~.uljU j^le. ( ^I'K i J j . I'h * (jUie ‘^O 4 jfe> •(^b) 

i. t_>lJiil tjA Jj.# 1 lilal £y» jwLUl JLjliJ) JUjj 2- gliujVI jiJui* ^4 ( C/ITI) 0>512 u* 

-#li* (j* 


AT„(°C) = K b <°C/m) X 


m 2 (g)xt000 (g/Kg) . , f 

M 2 (g/mol}x m,(g) 

_ n, (mol) Solu 


( Solvent axis m 1 ) 


m (mol/Kg) mi (kg) So |V 
( Solute lj\ at \ uV>4 jjut n 2 ) 


m 2 ( 0 ) 

"■- 4UjLi*4 LjlilUl uV>4 JJUS 

* M^tg/mol) 

(g/mol) yiiai Ujii 2xss\ (M 2 ) (g) *** m 2 ^ 

m^Kg) = m^g) >< — (Kg) £a»j g Ja».j &* (m,) ujUi axis Jjj*s ^ 

1 »' iw 1000(g) 1000(g/Kg) 

"M9> 

m - M 2(9 /mot ) - m 2tfl) x 1000 (9 /k 9) 2_ (jJ^ULij 

"'(mol/Kg) m, (g) M 2 (g/mol)x m, (g) ' ^ - tf-W- .J 

1000 (g/Kg) 

, gjUuA (AT b ) uM^l ^ 2- t li3jVl o^SL) Aui*j AT b = K b .m Ail Uy 


at (»o = K b rc/m» x 


m 2 (g)x 1000 (g/Kg) 


M j (g/mol) xm^g) 


100°C *L1' J‘l_|. l c. 2 _>-jj (jl L^ l c S 1.25 Art jj-jSjJ jjjXji. ll ^-AU J jXAc. U / JIM 

o 

0.512 c/m cuu ^yiti a>>j 


*llt (jUc 5L>JJ ^Jl aAbjJI -»A* tW-i3 Vjl ajUjll jljfi* AT b = K b .m Ai%JI fOAXAXi J*it 
^4 ^Jci iji 3 L>jju *»_* t )ij iu ji ^'i«j IiAaj AT b = (0,512 C/m)(1.25lTI) — 0.640 C 
■oj-c ^j— jj—but ui jir 6i-i» 0.640°C j*dL_«j ^—a-jt *l_ii »-j-j 4 


100°C + 0.640°C = 100.640°C 


0 mlazemna b^J[ g /0 jO/VcJI 

























>* 0.2i 6 C gLJt $iA> ■ mh<U g* 15g j ajU 0.15g <ulj| 4*i 

-yU j! Mik Ikl Mriliuii <mJ$II 4l£JI U ^i*JI *yail gUt 

^ 2.16 c/m ^u^Mukiii 


K b 2.16 °C/m . AT b 0.216C «{^jAa) m, 15g , (ui^j m 2 0.15g /uUaaU JaII 

M 2 l*W 

AT„rc) = K„( C/m) X MM 000 (3<Kgl 

M 2 (g/mol)x m,(g) 

M,(g/mol) = K h (°C/m ) xm 3 <g)x1000 (g /Kg) 

AT b rC)x mi (g) 

M = 2 - 1G *° C/m ) x 0-15(g)x1000(g/Kg) = 324 _ g = 

2 0.216(°C)x 15(g) ~ 3.24 " 


m>Kg 


100 g/mol 


100 


10 °9 


HfxKg mot 

W 




100 g/mol 


M 2 cjIajj sujxt araai £j v;,.Ht cm$a ) n 2 (au/v>tt)m ¥ji ^ iuj^aJi 


AT b = K b .m 


AT 0.216°C 

m = —*l =--• - 0 . 1 m 


K„ 2.16°C/m 


mJKg) * —— = 0.015 Kg 
11 W 1000 (g/Kg) a 


3uy*tt aiMt 4. Kg ^1 g > m 1 ans j>m 


m{molfKg) = n ^ ( — * n,= m(mol/Kg)xm.(Kg) + = 0.1 (mol/Kg) X 0.015 (Kg) = 0.0015 mol 

nii(Kg) 

(mU1IuY>») 


fl 2 (mol) 


m 2 (g) 


M z (g/mol) 


- m jO) - 

0.15(g) 


100 g/mol 

n,(mol) 0.0015 (mot) 


uijuu ajjii 


I AUail 4kjA gdlittl -3 

(j_4 J (jju ^uuaj L&llIc 3Uj.jA 4kiU ) klAArfjl 

.uLdfl j^kJi £jjl 2y£^J| 4ISUa i ilillt i££df1 

£1jiil LjkLJIj t.tiirtfl ajUI Ij^la gr iinj > JlAAiSil 

*ijtgl drfifll 4k jtt y-4 1^ irttl UljJZjj JjLuJt ik jMi J5j • 

jj £\ Jjlxfl v ^l 1 £jG Vjt uuIU> t rlirTiji 4 »>j jJLc * 

“<■4 ylit a$*| J^UI j ) JiUll yyktl jUmI 4*>a gilUMi / Jit 


j^-VI jjAttfl IjtrtAt JLul ujAtl CiLLij^x J*aO Jjlatl 1 4- <-ulU* jy Ljlilitt jjISj JV 5 

JjUU SLmUcVI aUmVI 4*,a Ju*!b uu^tt JjLJl 4 jUj>». Ji^u ^tabj ^1 uuill 2UU 4. ijjia* 

J_A1 tjJl ijljjJI 2L>.jA Jrtfl'W t 1 »«J <jA j2S\ t_uul1 ujLuj^. AJUmI Jl>> J y 

2UALicVl iUmVI a»j4 ^ 


ooo mlazemna LuJl l$jok£)l W^o ja/V/JI ^±j>£>I 








































^ ^ , JjU > iiUdiit J go Uaiitt jUia • 

--—---- - -— ----- 

m J>b^l 2 U*V>* * Kf = AT, AU*uVl 4- 


AT f = K f m 


•M 

* aUr^vt 4 . oiUiivi j jz* jus . {AT f } 

(°C) (JjlaJt iUmI — iJajS\ t-tJOll il«Ml ) ^jU»jj 

^v»ti ^jS>in :(m) 

(°C/m) 43 jl^j 4 jUmVi a».jj ^uaot cuts jia :(K f ) 

^1V>» 0^.1 j a±&jj ijtt ^gtl* j£l*w»2 r <-uttl Jl«Mi 4-Juibift u^LaioVI 3A '(Kf) 

/ 4»Utf 

(0°C) jU^il i-o-ij (100°C) ttUi 3L*j.» uuo. ) *Utt • 

.^Ctf t jilia jjj uyill to** ‘ u ^ # 

oUiii **.>» i_f.LfljjVi ajLU js^jj • 

(jll AjjLita ATf ml 


fTT ~ ~~ m 2 (g)x 1000 (g/Kg) 

AT f (°C) = KfCC/ITl) x —2i=i —— 


M 2 (g/mol) x m.,(g) 


■ %CS ITlf t ut^uU 3LJ>U 2lE»1 M 2 4 *-*1^11 3tC£ m s 


>* 750g 4 . (46 g/mote * suaat ) J>»4ri J» 159 ***** •*** /Jl*4 

■ ^ 8.4 C jAtU. jUmi O' ■ " i * tf t;>l * 7.21 “C jU»ot 

mlazemna.com^^Vl" u * ,w '^ ^ 

3l^jA — ^33)1 t_4j^lt jUm) 3»ja = AT, AT, <U^3 A>o 

AT, = 8.4°C - 7.21 °C = 1.19°C 

„ _m 2 (g)x 1000 (g/Kg) 

AT f (°C)= K f (°C/m) x —^- 

M 2 (g/mol) xm,(g) 

K _ AT, (°C) xM 2 (g/mol) xm, (g) _ 1.19(°C)x46(g/mol)x 750(g) _ 2 j 4 °Cx— = |2.74 fC/!Tl) 
f m 2 (g)x1000 (g/Kg) 15(g) x 1000 (g/Kg) moi 


ya\ o' ju^jj * iy* 50g 4-J> 4 ?^ 4_»S>4 1.2g »uji /JU4 

5.48°C ^ jjJ jI— 0 * t^4£j -*0 ^ n?T i i im> i 4,92 O 

5.12 cym ^jl-j as Kf 

JjJLsJI jUmI 4 - u lU .t ^UmI ” AT, 

AT, = 5.48 C - 4.92 C = 0.56 C 

m m,(g)x 1000 (g/Kg) 

AT f (°C) = K f (°C/m) x 

M 2 (g/mol)x m^g) 

5.12( c C/m)x1.2(g)x1000(g/Kg) _ 04a 
M,(g/mol) *-„ ——- — - -219.4 


g 


0.56(°C)x50 (g) 


m.Kg 


219-4 jL 


.0 mlazemna b^Jl I^jq^I g/o jO/VcJI ssjji^-1 































' i (12-4) 

gflkiaiii mU jl Uif v jt* mIa! 0.05m >S> &* <jdW JUMtl U 

1.86 C/rtl $UU dUdtil 


.(#UI) g^uli wujtl Jlwul AT f jU»uV! jL ^UmVi jrljxiu I um JjJLaJi :UmI jbuV JaII 

0°C = ^1 *tt1 jU*b1 3U.ji 


AT f (°c) = K f (“c/m)xm {mj = t.86rc/m)x0.05 (m)= o.093°c 

gutt* jUmI (*Ul) to’tll jUmI 3L>-j^ — ATf 

AT f - (*u») (j&t cu&1 jUmI 2LJ.J3 - Jfktf :UmI 2b->i 

-o.Q93°c! =0 S 093X- OX = 

ATf j AT b fuJa jj$53 <Ua»^C« 


UaaJI-4 


« ) guw»li 4 jlu »Lui£ J5L». <..u jtl Gtijjj. Igjjt ^ .MSI". ^ ^4 

^1 (<Ut (Ji« ) tg'l J>mi (jj# i tjd$i»u» (jtjj (t i' JjLj^ JJ>4J -_' Vj 

(>s*jt j*b*- ji«) wiaii (> ^rwi JjSj 3» j>at 

»u>ub LAjj^ a*j_a, Jajw .jOj j\*b£Yt itfj oaLili <u£ *LiA)1 JiU j>jt ^uati £bj^) j ! • 

4*) cw 3 l>AJi iabj XiAj y-SUlt »ImVU Lfcjyo* 3 Mj— Jj«* jjSt <j$£j J£>II 


) OU&j-Jl Ja*» (ju a>ait (U«ll 3UIJJ 


v*!l 


60J 1 A* ijii 



^K*Jl xu 

WJ' ifjj-jV' 


* ) 5 jAU? <Jba$l AJjJUJ (S*>JI £uia /go 

4 - ( ■ , ' 1 ) ‘jj* U CiLjjj>jui m") a_j 3 >*jvi Sixuayji ■ ■■ •■■_* 5 
Ja^-5b O-p. JjJsftl t,Jt *LiAN JiU. *> 

' Ul.frat l ^JL ijtett ^Au t 

tjjJa* ( ^>Wi 4 . J>mi uii v aJ> 2 t» ) 

JiLi, ja j ^ «yfctl iLCu^ ^jajJ ]LS 

J l L jk JJ (*^‘ e 4 ) j»L>uVl g^i£aj 

^ 1415^4 ^CjJM Jjksl jLu 4 

# 

» i t l Jj-ibttt j^j.lg thl mtl 1 hi infl w ** * *4 ^-vSLuUt jly 

.^r>*jvi .hijatb oau2i uxuuv 


0-4 jlu* 4_u:ut ^uujj. jjjj ( i>4 *rt i_ ^ aijsii) jaLiti ^ l<6£*yft fat n il 

^ 4y Icjja Jj*l jLu* Ja*44j 4boVl 4>u£aJ jrU Jirt<i_> OaLJ< 4Uu # Luaft 

( vjl2ji ) JALuft 3LU& usQjV 2_l£n _^s 

j-£j3 jt ijl^l 3Lf.jj j( JtMATt 4 .^ V (»1U) uoatl t>j+*. '4-uuOtl 6 * 

O m l azemna bjl IsjO^jI liuO/-^x> ftp jo/VcJI 






























t ) WMAll ayi g* bulI 

Jjlattl £- *>«tt v 1 "* 1 ' ( gjj o-ffi) (jM 


i jy 

g 



■ Uo ; ' >!1 jiy$ gnUi g&u u*S / gn 

^»ji* l£U ij J 


J>19mU £y*)V1 JajLdU £jU« 
.aiL«II 5LU* 2-U 2-lS u*£j ) 

(^ >**“* J**" 


71 = 


nRT 


^jfVt itmii ...inti uIn^j> ^y 

D _ n RT 

■ ” y iiZiljUUf j*UT1 4 mj 3L2ilc 

ihiinti jmLutJ (^Jjlj /T j-a^JU P dftJUdll J-4j JlJbl £4 


V(L) GjijJi* jjj^tti (^4 £- ^wtoit uV^i iwLc (n) 

(aau^) o^s ijt \j*> (T) * (0.0821 L.atm/mol.K) ? un Cali (R) 


WU>UJI> |/T = MRT| , 2*^21 (2lj;V*II)M=^ <j» Uy 

’4- cLuJJU b_uXll uLkj^> , j —» Jjjo ) T ijljJtft 3 L»»ja Jlija IT ^VyajYt >VmJ* tl |j1 0 

( .yjjt Jo** 

f Luill ^JLdj ^j)l uj^tl uLu^> jac (jk (M) 3kjjVf< ijbjj Iuk}l jIj jj 0 

^j—4 JJLSj ^Ul ^LxiVb * Mi't tl uLijj3> iibj M t U1S j4 

Jjj—i^tl^ ■■ rt jii^ii ^I ^ LaJ♦ jmSI ^11 j-U l Jy» 4LAl>»jl 

A 


.A *1 1 

i jMWP^WHWF * 

A Maa^>3uk»Vl2Lju^)lwabl 

♦ V «* ♦ 


®oo mlazemna LuJl l^aisol W^o ^4) iO/’^LaJI <^j>£>I 




































griljJt J^iil 


t>»Lfc1j J-iU J^Jjtl <JbUL»ull jjjlj (j Jrtj O 
ijS^ CulS *j< -Uj »Ub riAAi 

WLVjim u<j^>j Jl < »>*_> (D 


(B i A .iujfl) -Jjtj a>ili 


p. = X A P A ° 1 ^ _ 
P, - X B P° J 


p + p 

* A ' B 


i uoiti axs m 1 «ij»ati axis m 2 
* m T = m 1 + m 2 
.^cutt ajjii axsjt M 2 «u*tait gy># jo* n 2 

jA jryguJ' 

a^xsti Su>iif *■-■* < $t 

% - —HUM—x 100% j % = * iQjjo/. 

(m 1 +m z )w m T ( B j 


© 


AT, = K„.m 


AT h ( o c)» Kj’c/mi x 


m,(g)x 1000 (9/Kg) 

M J (g/mol)xm 1 (g) 

i.ijirti (jLia a>-jA — (juia a*-jj — AT jj 


AT, - K f .m 

AT f (°c) = K f (°c/m) x 


m 2 (g}x1000 (g/Kg) 


M 2 (g/mol)x m^g) 

ju>jt a»jj <^j}\ 1 ij'rti ju>jt — AT f 


m 

m 

m 

n 


_ P(mol) _ 
(mol/Kg) _ m<Kg) 

m(g). 


m ^Y,ii 1 


1 


(mol,/Kg I M (9/mol), ,. tTl(Kg) 


1000 


(mol/Kg) M (g/mo() m(g) _ 


m ( g) 




_ nn (g) ^JLx JL-fliUJt ^v* £_J±LXU*} 

< m0l > M (g/mol) 

x JjYi J -acoi = M 3 uljll ax^ail 

... + *j*jj -JO*. x AjjJS* aCXt \ + 4iijj 


© 


: 7t ifa*jS\ 


(Cs>jS* tfw J>w atf »*) 


_ DR! „ 

7T * -y 7Z — MRT 


X. = 


n. 


n A + n s 
X A+ X B = 1 


.X a = 


n E 


n A + n B 


}4j3* : Lqlj 

M ri(mol) kji ITI(g) 

(mol/L) —- . IVI (mol/L) = -X- 

V(L) * M (g/mol) V(L) 

M rri(g) 1000 

(mol/L) = -X- 

M (g/mol) V(mL) 

V,xM, = V 2 XM 2 j^iu 

j,; : A^MJ 1 { 1 , < j fl 'ntt xjj) 


0 j) O rnlazemna bjl \&iist>\ ILo^Lo £« xj/^LqJI q±jji£>1 










































! jjU mjJu j > «tiju (m) 

*tt1 '4- Uj^mSjVI t 
! friL* j *J*4 W 
idL*U 5Lbl2Ji >*& au^y, 


(0 

«Ul 4 . ^£«J( 

? JjU- yj»« ji JjU yi*i^ 0) 
e Ul 4 . JjiUjVI 


J*l# tfA Mm J** 4l*u |MU> #&* (Mt »jl>* Jl MW1 ijUfcll >V /2=_4 
r M**ll j >* >£» M 1 >21 J*UI > U -UU gU*j f*M |l gU S i M 4 M 

Li! ft J_*Li illl^LJ iL-i^SLU jkidljVl j*u£ JL^LuJ mtlall *jV 

fr-* Ldl4 jrj* dLb£ *wuall DLljjMj wtitl iLuj^ cw (^Ui 5 ) >^Vl (Mil J*UN 

L$J i-u jlH ljLuj^ j* jJjHj lj&^u ujU! wiLwJ*^ qm 2ULjJ^ JS 4 jjj)^ 4 jjLMU otdU 

dJUfe CjJjLiLLlJI 6jjfl jl jLd*j * i jUlAj^ ^LuMlU 4ni4* p^udl Jj3 ^Jlj 4 mfll >-jl Jl! i^jLi LJ 

.^bjjtfl 2uU& l$4 (vu g^l 5Lt^J!j jtJUb jo>j ^ 


urn 


*V) Mill J#Mt j I* 


>yw* js%*> /3^_4 

‘W ttl £»b 


>«JM >JM g* 40mL <> U-UI ^j3U! fftaUi fcU -W> ^ «> > 4^4 

(IKg/L* A»«WS) <%15 >*U 4£A< Mil Ml ** 

g/mL Kg/L <>* iiUSJi Ajl».j J>m 


„ . . _„*r ,10 a/0 

O(gymL) — 1 -£- X 

r ■*■ 10 3 rnU^ 


■ 1x10 3 x10 3 = 1 g/mLI *Ui AiOS 


^ V(mL) 
m, =p(giml)xV(mL| 


= 1 ^ r x 40(iwi) = 140 g| (»m) 1 _u:iii ins 


%NaC) = —^—x 100% 
(m 1 +m 2 )<g) 


m 2 - 


%NaCl x (m, + m 2 ) g 
100 % 

%15 x (40g + m 2 ) _ 600g + 15m 2 
mj " ~ 100 % 100 
100m 2 -1 Sm 2 = 600g 


m 2 = 


. 600g 


85 


7.06 g j^uyi gL» uUi^£ ii£ 


giMlftlf JM* g« 0.5M >£> J$k* g4 250mL M ^ 

uikJi><Dl jfc.i^.i-.'i i jj ( JjisJl ,Ji. t a-»ri ) JS>i (V* i ft?!"»<» c «a*L>- j^.A-» o ^ iitftl (jt L#j 

V.xIVl, = V 2 xM 2 ■» V 1 x12M-250mLx0.5M -» V. = 250mLx °- 51w g [iQ.4 mL ; 


(,; .«:« j -11 (! i jn%7H Ju»j) 


12V 


3 mlazemna lj^J[ I^joMI IXjo/-\Lo ftp xj/'V^cJI 
































IJl-& 250 mL < rt 7 i.^i4 JjJm jata^uf p)5tfi jSjl\ ^ibtfl 3*3 

£tv^ 4J jUiio cU SLflL^t [uj 250mL 3 jlu fO J£&j jSjXI 

O.5mol/L jjiaji JjSjJ ^ud4 uu> 250mL juj^ gjJb 


jmJ CH 3 OH j^li*it JA Guilts Jj (C2H5)20 jiji JujI ^Ly jy 60mL *jai /6- 4 
5 ?uU)i J$A*ii(M) S^^f>* i? *U0.714g/mL i!? 4^L}^iijQ£a jl^tLciaLj 300mL <u*> 

*♦ ITI(g) = P(g/mL)xV(mL) = 0.714(g/mL)x60(mL) = 42.84 g {tj|^t)^L»VI 3LC£ £ 

252 V(mL) 

M(c 2 h s ) 2 o = 2(12x2 + 1x5) + 16 = 74 ^ 
n _m _ 42.84(g) _ 


M 


0.579 mol 


I H (gfmol) 


M-^ = °^® = fi.93(mol/g 

V(L) 300 1 - 5 - L 


<^j$£ J^Ua aa!| jJ j^aaii yyS <WjSUI wLLt&iL U«m« . j>*l 7- 4 
< I.OIg/mL jJ6 &iUI J^ai! *13 jt tj| 0.215m **£>i (NaCI) 

n(mot) 

nrl(moUKg) =—- 2Ul¥jtt ^Uj^J <>* NaCI £¥*4 JL>o 

1 (kg) 

ri(moi) = m(mol/Kg}Xl (kg) = 0.215 (mol/kg)Xl (kg) = 0.21 5 mol 

I d m^TTI j (n) i 1 jt JLc 213 jMJL»CLulj 4l"Cti ■ ■.**■ *» 

M(Nad) = 1x23 + 1X35.5 - 58.5 g/mol 

y. J5i3!_mlazemna.comWW| 

M (g/mol) 

m(g) = n(mol)XM(g/mol) = 0.215 (mol)X58.5 (g/mol) =12.6g 

JUjjJS 4JC& + *Uf A £j£ = 1USJ\ Jil juj 

1012.6 g = 12.6 (g) + 1000 (g) 

j^iatli -l>o ji jSUj (1.01 g/ml) i^jLj 4 . jjj us s&us ji ujj 

t iu3lJj£Jt A3^lc 1 *1JL>wL-uLl 

n _ m (g) 

P(g/ml) 


V(mL) 

V(mL, =_5?<5L=l®l^®®j!l= 1002.5 ml 
P(glm\) ^ (fl/mL) 

Jj ^bUp()1 ^jlir ^ 1 ! pj±j J-Uaj jZJ j *uoxj ejjlinll ^SJj 

Jy^rlj jJJ sJf ic 

lOOO g L. ifliiii jjtti aXjS = Jjiaji > JM i»Ji sujSUi jiii %P£ 

1000 mL 

. ^jU5 ajufcj jaAn g ——X *ttt 


= 12.56 (g) x . 1 -^ 0 .— ~ 12-53 g 
1002.5 (mL) 


1002.5 mL 


ooo mlazemna LuJl W^O ^±J>£>I 






















lOOmL j 1g ijliU (KOH) JmS&M J$Ja* j**u |W /8- 4 

^Ull J$l*l!>£> u* ** (0.789g/mL J^l *iL£) (C 2 H 5 OH) ^SSI J^l 

^V»it ^jS^nil (D tfjVjJI © 

r j^'-Lj$_Ji \...Xj+. i! .ilSlb 4Ujjll 5 i i n' i M 


KOH JuuuSjjJjtfJ >u^( jLmV 


£iV>4 AdL£ £l>i4L*t lM 


X = 

^KOH 


n 


■koh 


n KOH + n 


c 2 h 5 oh 


M(c 2 h b oh> = 12x2 + 1x5 + 16+1 = 46 


mol 


m(g) 78.9 m _ 

(C 2 H s OHJ jyj Wmo|( 4g Wlw0 |, 


1.715 mol 


^KOH “ 


0.018 mol 


0.018 mol + 1.715 mol 
0.018 


1.733 
% KOH = 


0.01 


mKOH(g) 


% KOH - 


(mKOH + mC 2 H 5 OH>{g) 

i g 


-X 100% 


© 


(1 + 78.9)g 


1.25 % 


M(KOH) = 39 + 16 + 1 = 56^ © S 

n(KOH) = m<9) - 1(g> - 0.018 mol 

M{g/mol) 56(g/mol) 

„ 100 mL _ . , 

V(L) =- ~r = 0.1 L 

1000 "f 

|y|_ n(mol) _ 0.018(mol)_ 

0.1 (L) 


V<L) 


0.18 M 


n - m<g> 
A V (ml.) 


(^vi ins © 

» m = xV(mL) + 


m (C H 0H) = 0.789 ^ xl00( W t:i* 78.9 g 

* Kg i Jl».j wUJl< ins J>»o 

m(Kg) - 0.0789 Kg 

1000,£- 

*9 

m _ n(mol)_ 0.018(mol) _ 


m(Kg) 0.0789 (Kg) 


0.228m 


Sb-jj ) 2.5m j (SjJliai* 3jU) jU-ul 1 J>W> jU* t?***' 1 /9- 4 

(Kb= 0.512°C/m) t UU^jllji^i^jH^Hl2j , W*(100 o C tf 4 s ^ifUi jL* 

AT b = K b .m = o. 5 l 2 °c/mx2.5m = l.28°C (j*i**ti t>u* 4 .^usjvt jtaa.) g 

*ut) jUi 3U.JA - <pm j>*ti jLii i*>» = AT b 
100°C - j>wt yule 3u.ji = 1.28C 
101.28 °c| = 100°C + 1.28C - jute a»-jj 


jUUll uabjli t b* 95g j SjjfttU Jjfc 5 jU j* 3.75g wjjt /IQ ■ 4 
^U3jt wjIj ji UM.U lii. (55.95°C) JWa y ajjUUj (56.50°C) 

$ui:uu^jii;u2M^u(Kb = l.71X/m) juuit^a 

m 2 (g)x1000 (g/Kg) 


AT = 56.50°C - 55.95°C = 0.55°C 


jyj _ 1.71 (°C/m)x3.75gx1000(g/Kg) _ 
2 ” 0.55 (°C) x 95 g 


AT ll rc) = K b rc/m) x 


M 2 (g/mol)xm 1 (g) 


I c 


122.7 g/mol 


rnlazemna Lx^Jl IXo/^^Lo go jo/ieJI 






































#Oi\ 4.389 j (Mb JS— ^ 0.194s 0 * ait 

5.47 C 


(K, a 40 C/m) j*iU j|»,U MM <**> 4 M 


AT t (°c) = K,(°c/m)x 


m 2 (g)x 1000 (gJKg) 
M 2 (g/mol)x m^g) 


5.47(°C) = 40(°C/m) x 


0.154(g)x 1000 (g/Kg) 
M 2 (g/mol)x 4.38(g) 


€ 


M = 40 (°C/m)x0.154gx100Q(g/Kg) = ^ 1 g 

4.38 g x 5.47 °C mol/ptffjfyj 


257,1 g/mol 


(uittt) lutjxt icoi 


I Cwj^yu ? Jkl^ — - 


ijjiUEJi J>b^4 jL. Cuj*4£0 2jLu^}1 

M 3 (g/mol) 


j “ *x 1 * jjjJ' a 


257,1 (g/mol) 

- o 


32 (g/mol) 

Sg ^A CaJjuSHI aLjLuaII 



J 125g/mol jjU ii i 4*1911 U«t£ mU >» 1.5g iubb J^lk# jUiM 4*>4 m 13* 4 
((K, = 7 C/m) I (5.7 C) *&*&* Alii! ^ ) **>*§>*»I 4 * 30g 


AT ( ('C) = K f (°C/m)x- 2(g)x100 ° (g/Kg) = 7(°CffTI)X 1 S<9) * 1000 (9/Kg) = 2.8^ = [2JX 


M 2 (g/mol) xm,(g) 


125(g/mol)x 30(g) 


jntfl 

j* 




uAlll iLtMl JJ — AT f 
AT f ujiktl jUmI 3bgJ ” 


2.9 °c| = 2.8 C - 5.7°C = 


j u4 mJ ( ^4 4£aMhU( ^Ur* 1 

®oo mlazemna LuJl I^jo^I W&o S.'O ja/V/JI i^j>£>I 
































I I 

C0 2 3u*£ a ^4 L* C0 2 j-* an^itu%8.5 ^ifiJ^bu «^m £l4 j*aj^-U#tti j* jtfj^l 1 


2503.93 it f(1.03g/mLjiJbdtaiCiB)^UtJ i Jbai>*28.6L^S^l 


tylfe jikttU^uaril ftwa 8 » ^4 U. j^mill j* %11.5 UjtiA* <U$*4 4 ^ * ) #aa 2 


740.86 mL /£ s ( Ig/mL&UiJ^l3^ j *jai )> ^ij* 85.2g 


%88,190g /£ 


167.2g ujJM 30^j %12 uCuU 3UU£>2u-iJ*bw 3 
«wjJuJU3uL£sdl 3u-i)l (D Jjixil 0 uw>l 


VjJ** " faai cL* 50g L$b 4g 3ulal jl CuJk lal 3jLb jjij 3*ulj>£»}l J 54 »ali 3i" ^JI m>i 4 

t0.512°C/m = *UUK b )?100.41 °C AjULt^a 


100 g/mol /£ 


J>J*ii jL*^j l i>ja jl jls-j tb 100g ^ 9-bLJjj^aJl j&c SaU j* 2.11 g uuai 25°C a>ja ^ 5 


186.72 g/moi /£ (1.86X/m =^LJJK f )t SaUAJ^i30^1^1 0.21 °C= 


^1 *Ut 3Uu£a u-*i. tfUl >4 200g ^ 50 g/mol 3U# t^Lc= »aU >♦ 10g 3Ual >» juli 6 


393.85 g m (0.512X/m=sLaJK b )100.26X^2^jaJ*^J>UbaJ4aLtflu?‘tVI 


&L 4 I bi-bt jl UU. JjJbdLI lJ4 jU£ *>ji J> -0.26°C 5jlj> 4 >ja ^ -U*u a;UL? j«, 3aU J^w 7 

5(0.512°c/m = *UU Kbi 1 .86°C/m = *UA1 K f ) uj\j aAa 

$( Na=23,0=16,H=1 -ty* JifrJI)£V*.0.1 J*Aaw j^JUU^^^^lNaOH30i^U 
j*400g 100.052°C 3>jjj^lij J)Ua' 

180g/mol 3^1 <ulb= jl Cm lal >a-Jl 30^ u^l 0 
5 (K f = 1.86°C/m 3 K b = 0.512°C/m ;UU) £^a*JI J*A*il al«b 13b-jj © 

i 0.2M jl J->3* 500m L oil ,*-**11 J-^lj «UI ji uU-« j-* 4g ual 10 

! O.Imjjhu^MwUUj* 1.6g^laV^UUI3a^>© ui^ajaj^i3ui6Ji © 


Sjl j> 3b^a Juc «Ui (>• J>\$ Jtl jJ *>* 39g <jIa i£*bu J>l*l 3 * U 11_ 


5.3 atm /£ 


5( 180g/mol =j^*£*U3u)*il3U^)l) 25°C 


20.20g 3 f> 3 ii^ai\ Ju 13 & 40.1 Og j-« j p ^y; J»l*a ^ J^J 3. jU ^aJI 3a$4l U 12 

3u££a jl *1 aJ a lal t ^ja^^all Sjj^I*-u*>I fUl 1 00.20g 3 J jr^->t l 

^1*11 J* g/mol ui j># (32 3 58.5) ^ CH 3 OH 3 NaCI & J^aJ 3U)iW J^Jij 1.10g/cm 3 

4.7M , %62.5 , %12.5 , %25 / E 


O mlazemna IJ 14 JI IsjO^I ljbO/ , ^ijO f&o jO/VcJI S4JJ^&-1 


OOl 0)1 



















iyiU^SlIaUSjall 


jAjll £- AjoLjll j) aiclaui.1 jl^JI JL^I J_jS j3 i— jjjulS j\aaa ^ /^fhSikJI i&jm I 

/ jtU <*j*d Ujm 

JaIaJI t£BLii4 I 

wu^c-jll^ ^UUtl uuf^j ZijUall jwljjJt 3u«S <>* Oj^j ^jJi tiliull jUii-)(D 

4 - 3lmQ}( Jtjjtj ajcuut j(j_h j-c a-.Lt a^ja uubw auwji ajji^ii SLjUjEtt ai^uti <jia ^vbji 4. * 

<^JjO I4J >»i ^3t (liUUli ) ul^IastH JJktj JcLtUl Ac .jjuj J)l«Ti I uWit Vj JtLaUl 

i^IjU Jlijjj (Chemical Kinetics) 3LuU*-S3t OLSj^t ^ • 

. 1 jjlf 4^11 Ja^Ij l^uLi ^ I jJ^LdUl icjjj; (p 

jtj-ti t_4J j_«3^piJt . •.-..a^h) i5UiL-aai ^1 (j-tiictfi j_clen a_ jljic-l. © 

a_tilMU( a—uUfciS'JI GV.sL_.tb 1 4 ■ l r Jl j,. ll ilU * : ~<j giUll ^1 Jj_-»>D 2 IMvn t 

♦ ajhmjh G^lr I Jiltt dblA jl LJU; JtUuiJ 2L.LJI Ujljltt ILliLwOI 

f U^e Ms iiiljiiitAll AUSjati >mu /Jis 

a_B44&>j Vi» irttij j-s ji* Aiig j^>> i ^£.1^31 ac..jm a&>** (^ jv g 

a _ >s L u t£j. « a_4^a* 0 .jjtjjat a_tL». 4 - l^ji ^sii icj^uti aitUuti 

J_jjJlati Gi_y»5Jljj 2l*uUJt Aljll (JLc Jj,^-wit J*L£J| JjlJj-*- Jam t jSLw JaLOI 

.% i irrUH ib^LiduiVt (J£j2a3\lj 

Maw Lfaitj* j MUsSJI *UsMJI MM • 

|ju J^LjmII w^U^Loj JJU 2 L-jUJI (j-4 2_j i»j-uU4 J»ta*uj 1JL* 3bu^w O^tcUu © 

^Ul wilfiLOij fJUd JJU ( j+t^s kdA ^i jjLSj iJl* 2Lfij^uJf SUalAA CiMcLoj CD 

A£ljJjS\ ^uiJ ^1( 

i- d gLudUVi I JuU ^ ijiJ-wJ! ju%i 1 IjJLm i JM ) 3* jtnj M^flcLdJ 

-(***^1 Vju ll mIjUuII jjjJI 

•> 4 

V,xM, s VjxlV^ ( ajavn ^13 © M =~ — © i^isU* 

V|mL} - 


/JsUsJI griUi 


(j 44 - jl ilr 1 fti>* jJS jj i£_j^uLJt AiS. i_^jm Aajm ^i 123 

j a*aia i y aieuai iijti 4.^4*211 


Rate = A[ 


^ JjL** 


At ^jji 4-j-uMn 

{^jtJUjil — L^T-JTt )>oiUl ^uu i (Old) A 

X iaUU ^Vjtt < ijr u*j [X] (moi/L) (/jV^tt jJTjatl ^uu <(^^4 ^> 9 ) [ ] 


© i © mlazemna LjuJI l^o^l ILo/^Lo *0 x)/\La)l t±jji£>l 





























(hr) ji (min) ’izg* j\ (S) ) ,>^1 GUL*.jj (At = t 2 — t t ) i-juiai > At 

(motL t ) ji (mo. 1 ) i | .jc iahi Rst® 

(mol Lamin' 1 ) ji (mol/U.min) t (mol L^S' 1 ) ji (mol/L.s) , ^1 


R 

3 Lri*am^ m 
ine-if. u ) 


P : J^lpUllAciilU 

*Lju LpUi j:^*i 

Imu>) 


^SUSjVt [R] — [R] 


R jj 4- 

,>•>11 '£. >*i2t* 


Ld_J I 3 l CtJmlu 

Muslim idtii auvju 



3Ucl£ri Jjlll u* 2^L2 lL« iaU AlVoj JeLEll Slc^ j>ili 2. (-) 3L1U1I ijL^Vt JlLiu 

>*i31lj [**i] JjVl Lfc*s:>j *>. Jii [RJ 4,513*1 >*S>j a**-* t*«S>3 Jiy J«Uu}l JiU 

. ^ J*^tT <UJ Lull jjLiVl JeL^j 3ulLu> L*a>u£>j 

P j-l£>J 2-^Jull ^cUlol I AjIj-iu 


[P], 

, - ^l#3f [Pla 

^jtuLoVI 

— gjl#s»l 0*j3i 

Rate _. m m n- 

[Pi, 


K At t 2 -t, 



|>»>ll 4* JmljuJ I 


P 3l*olji ijm ajvju 


JJJ^) itijj >V ® j^£j A[P] 2uiUli pjW >-S>j 2_>*i2l j' / 
ujilJ 4 - V 1 *" • V Pli Jj i • JdSj 3 * O*^' [PJ 2 

,<L>oLDl Jo 111 5 JVjj (J&IaUI 




2ICI + H 

J-&U51U.U 2M 


2 

1M 


. j^jjt j*j~* R iiiUiji »jlji y£*r J-** 
-> 2HCI +1 2 


0M OM 


<^V1 J*L£11 


jl J_«u U>ojJU I 2 j HCI l*iUll jljil jJSj2 jIj j-i l«iiU H 2 j ICI Ait Lull jl^il >u£jj Jdj 0 

jjhua = L*Aj«}S>» jlS 

mlazemna Li^Jl I^o^dI IjuV&o ftp xs/VjcJI gljji^-1 





































3 Ait Loll 1 Jljll *£- j-aJ i) jjj+f Jj^liuJi <Lcjm^ ^jlu ^) 

o* *«J jjj—j lAii ii ( A^jLJIj -UcLalll ji^JJ } JrlrrlTI 2U1JU 2L buj^y 1^31 ^_uu 0 

jn airinti *\ji\ jT&iji 

= 4 } I jjII ^1 litLAHl jljil jl J^jJ JiAj j£b 2 l 4 -a2^2j 



RHM* i^VI JtLtJl 


125s jm> 0-75 mo(/L 1.2 mol/L > R ^u» jj 

R aIYju j^.UjJi 

Rate- . H ^S-H P *- W ' 


At 


^2 *1 


/ Jl*» 


Jail 


Rate p = ( )(°- 75 1-20) mol/L = | 0 0036 mol/L S 
R (125 0)S - 


mlaz< 



( 1 - 5 ) 


(S)*** 

3H 2 + CO-> CH 4 + H 2 0 

(1.15s) ^ 0.6 M 

A ‘l 

(3.95 s) j 0.3 M 


3H 2 + CO-> CH 4 + H 2 0 j-iii) JfiUI j0>il 

d^i! H 2 

Jl H z jiaUati ;cjUJI JcUiJI 

V 0.300mol/L 

Rate,. g (-)Ml g (-)t ^-^ 

H 2 At t 2 -t. 

Rate.. = H (0-3-0.6) moat 
H 2 (3.95-1.15) S 

(-) -0.3 mol/L 


0.107 mol/L.S 


2.8S 

0.3M 1M j* [HJ >.^ij 


t = (3.95-0)S = 3.95 S 

$oo mlazemna LuJl I^oJsdI IXo/fco jO/^LoJI <i±J>£>l 


























U dMI j 44* J*UI 

. J^lijJl SJibw 4 - «jltt iLVj* iJA utMl»b Aillt JjS>j iL.j^iuil’l AJVaj JtlalU 1 

OLA (Jj.ij Jj-*) H 2 fr* A-iirt- I J_Lc H 2 (g) + I 2 (g)- > 2 HI(g) ^jUIi 

i jl (^t.HI 0* ( 0 s*>*) ujS^ Uauj .(a^-ij J>*) LAjI I2O - *‘**■*1 

HI 2fjja — — Ij ■ <T Nj~ ,;, i — Hj &y+u «i %£>u = (Rate) JaUIU i^wi 

"" ' ' At * ' At J At 

I2 JJ ™ H2 SU^jnui 1 ftmrt “HI 

A(HI 1 _ 2 AJMJ AflJ 

At At At 

Rate (HI > = 2Rate (Hj) = 2Rate (li) .3u3v* 

t«jiA jv Rate ^ijlAuui jja ijtjLui y 

.a^sujij aLiciaai Ai^it iiv-ij • 

[HI)aJV-l> ~*^ r M [I 2 ]iJV.u JftUiJi i**- [H 2 Ji#y^ 0*Uult i*j- 

— ■j^Uulf iuUfi Aa/mJi 


<UaUJ.i 4- *43¥*» tic 


/■>Ull 4. l+lYj* 4Jk& 


V*U* 4 43V*» J-** 


Rate = 

, 1 A[H 2 ] 
1 ' At 

= ' 1 At 

Atm] 

=: At 

3 UjU* n Hj 

aiiU* n T 

*z 

n H1 

/|i 




Rate = 

Rate (Hj , 

Rate d 2 ) 

R ate , hi. 

ajaLjw n u 

2 itau* n 4a 

n HI 


, ,A[H 2 ] 
H At 

A[HI] 

- At 

Aijutt n H 

ar.>utt n H1 


/4aa)W 

*jU i*>- il*^t 0 ^ 
<iu>l*« yf^Atl JjU AJVj^ 
«>*l -lAiUM >* jjiiUt 


Rate^y 

Rate (Ii) 

AliUll nn 2 

iliaUli n la 


Ajji^t j*u3i at^iM *4. aijii mV>. oju; (h , g, b, a) uum aA + bB- > gG + hH ' 

RaU.-l^.-lxkl.l^.ix^l 

a At b At g At h At 


Rate 


Rate 


(At 


Rate 


(B> 


1 Rate (G( = *J Rato (H) 
g h 


jn4 ntll ^SJmA J* 


O mlazemna Iji^Jl IXo/-&o ftp jo/ieJI 












































ji iicLiuli Atjti ,> iiU > J*tj J>. irvjj iLcj-Jt /:(Rate) JtUik 4»UII 

ijU^l Jj£ j-i SJ^’jLj Jf Lalill AjC.jjm 


ajauxi 4 - Uuivja& 




A[J] 





Rate - ^ 

It 

Rate - 1 AIJ| 

it 

Rate - Rate|J1 

n., 

Hj At 

"j 



AJaUXI 4 r j u^V >4 AOC JI4J Hj • 

4l>4J 3U*jlt ijLSVij 4tkua» 5LJUJ* ijLSYl * 

JfiUJ) ^k>4 Lai I [juiLl 4 4L^oUJl 

fUN jiiLiuit 4 . us K ji g ji b j) a a*S3 as rij • 
ftdW >£> 42id JfUl j$£d gl ia>«u 31 /Jk 
? JfUftJi Oriid yi> OdW >£> <U 2 U Jtlfcdl 


J^LajJI gjuU gyll g£A$J L+4 ItjUXt 4- ^V^tl AJLC 1 JLB 4jV j“ 


2H a (g) + 0 2 (g) 


(-> 


-> 2H : 0(g) 1 ^Yi J^UlUI /JLh# 

H z O J 0 2 J H 2 jjfij3 4-iTYJj jjc J-LC O 

Ca023mo! f L»5 0 2 di^Cut 4d£..JMid Cuts' till H 2 0 j^ujSu JiUijM-Li >, J.mT» I © 

18s jj>* uju H 2 0 jtjjd* >. t © 

Rate H =(_)Mj2] O/JaJI 


A[0 2 ] A[H 2 Q] 


At. 


At 

2 


© 


Ra te <0l , _ Rate (Hi0 , 


Rate (Hj0) = 2Rate (0 , =2x0.023 moi/L.s = 


Rata 0 = (-) 


At 
A[0 2 ] 


2 At 


Rate H 0 = *B& 
H 2° At 


0.046 mol/Ls 


Rate = A I H 2°1 = r^OWH.Ol, _ (t^Ol^O) mcl/L 
( h 2 °} At t 2 -t, (180-0) s 


® 


[H 2 0] 2 =Rate (HjO) m 0 l/L.s X 18s = 0.046 mol/L.s x 18s = [0.828 mol/L 


j.. a 

jtjjj uU 

udbl 


(DO D mlazemna buJl W^O &Q jO/^IxJI ^±j>£>l 











































0! 0 


* 

— 



0.15mol/L.min JU1 J? NH 3 «J-»* 0* 

N 2 + 3H, -> 2NH 3 

mol/L.min Sa># $Ui N 2 -^54^' itj-JU tii 
0.300 (jb) 0.200 (j) 0.175 (aft) 0.075 (tal) 0.150 (t) 


Rate,^) _ ^ a ^ e (WHa) 

n ( N 2 ) n (NHj) 


R ate {Nl) = 


n (N>> x Rate (NHj} 


n, 


Rate 


(N,) 


Imol x 0.15 mol/L.min , 
2 mol 


0.075 moISL.mln 


(NHj) 

(y) 2 Lnj>i irtt \ *** 

(Rate,^, = y Rate jNHj) ) & • 


2A+3B 


1 ( 3 - 5 ) mA 

F+2G: tf J» J.MJ H—.UII J—»iJI Ji<i J yjl 


-A[A1 

2At 


(-») 


-A1G] 

2At 


(■>) 


-AIF] 


M 


-A[B] 


M 


-A[A] 


(0 


At 3At ' ' At 

(a) J i (i) » 3 

fiteU* 


100 = 10 2 TO" 10 1 

1 *10 -2 ^ = 10" 7 

100 1 10 7 

10" 2 xl0 2 =10 4 = 0.0001 

10 2 xIO 3 =10® =100000 

lo^xio 3 =10° -1 

10^x10® =10 2 = 100 

10"®x10 3 =10 2 =0.01 

0.5x10 2 =5x10~ 1 x10 2 = 50 

8750x10"® = 8.750x10“® 

5.3x10 2 =53x10 1 x10 a =530 

0.08x 10" 2 = 8x10^ = 0.0008 a j 0.08x10" 2 * - - ® — * 0.0008 

100 10000 

380x10"® =38x10x10“® = 38X10" 4 =0.0038 


.SU3Y1 AJjUILi AiA jjjjVI jLcj jr>wYl jLi JU* 

C a H 4 (o) + 0 ,(g)-» CjH.O(g) + O z (g) 

4r US J&UlU* f JUS O 3 t»U Uij 


iJ 


t/s 

0 

10 

20 

30 

40 

50 j 

60 

[Oj]x10" s / (mol/L) 

3.20 

2.42 

1.95 j 

j 1.63 | 

j 1.40 

1.23 j 

1 1.10 


^jYt 10s J5U J*Uuli (I) 

J-cUuIl JA Sj^Yl 10s JjzU&I l i iii^ 1 (tai) 

j-CLI U (^) 


@00 mlazerrma LuJl W^o £ 4 ) 
















































Ja ^jYi IDS JiU ()) /g 


Rate (03) =( - ) 


, f ) [OJ a -[Q 3 L _ -(2.42x10 s -3.20x10^)mol/L _ 
t 2 -t 1 " (10-0) S 


7.8x10 


-7 


mol/L.s 


l 10s JXrLojlt ... |yj 


Rate, n 

(°s) 

JOJ 


- ( ) [0,],-[0'i. - — (l.IO xIO - 8 — 1.23x1 Q- 5 jmol/L 

t 2 -t, (60-50) s - 


mol/L.s 


10S I jJLdj I 10S J5L* J*UslJ1 

AitLilii d^Ut >3 ^iY44 *>4jJl 4luDJtLaUi 



4 NO (g) + 30 2 (g)-> 2 N 2 O s (g) :( >!J 1 JtUiii 

^4jJ* AjU JS J-j£jj IL.aIYjli <Lc.^i _>_ui 

1.60x10^ mol/L.s ^jLyj 140^54^1 3tc>CJlS iji 0 2 ^}4U,i a*j- ^- « (y) 

Rate = ~ A t N °l t Rate = ~ A ^ Rate - A * N A] /iv 

KaIe |NO) At ‘ Kate (O i )-^- ‘ Rate (N J O i ) “ -7^- U) «“ 

p . — 1 A[NO] 1 A[O.J i A[N,O s I m . . 

Rate — 4~\t ~ ~3 At ” 2 At ( Rate ) 3U..W o' rft 

Rate (HO) Rate ( 0 j i,H 3 Z 1 [THIS i. 


4 


D . _ 1.60x10 4 (mol/L.s) x 3 

Kate {0 2 ) ^ = 


1.2x10"* mol/L.s (w) 


. l« feH S jl or C i l eL a I II OjJjLtt ^t^Lul _Uc JcUlJI ■ J^UlUI - • 

«^3b USj .jJlus = U fcTJ S j! jrjJjU.1 ^4*11 JjSU 41c ^1 

• gr^Yt 2- US gjo^Yl AjUI cLfy^uut ju 1 * *j~j g^uj]j 2ujLuidU J-tSlij^UI CulS I jl (j) 

-+ 2NH, 


N, + 3H 2 

O. 1 0.1 


n 2 

3H 2 

0.1 

0.1^ 

i 

3 ^Sjji 

g>Ulf H 2 


H, 


iiJiyiuiil jyu J^Uult t-aijj.j 




1 = N 2 j 4 .3=H 2 uV^4 ajui ^y 
i H 2 <mj iiiii RatG^j = 3 Rate fN ^ *-^"*4 


JL L_«£ . 0 jS^3 J—flYl ^Ltl nt \ lx ) J—tLOt —4Lijt ml* aj. j ^ aUifcfc* CulS Ij| 

—> 2HC1 «jfiioi 


l 2 | Jju J^LO! H 2 + Cl z 

“ 0.2 O.f 


© i O rnlazemna LJI Is^ul Uo/^Lo jo x)/^LaH OJJ£^l 





































Ri 


r 


J-£ ■■unWi ) JiVi ^*Jib d^Uufi ' d^Clr*.* til 

2S0 2 + O, —► 2S0 3 *<>L£n 4r 
0.4 0.3 

JSi ^Ui iillij S0 2 j 0 2 ,>*j i^i ) JS^M £>*>fU b-ai^Xj * 

-dfiiimi jjyij ^in ) 

* 

0.6 = 0.3x2 = 0 2 >*Sjj * (afeUli 2_) S0 2 C-v>4 aa* tjjjij $1 • 


0.41 = 0.4x1 = SOj j£j3 x (UjUtt * 4 .) 0 2 uV>. 


(f^wl S') Jit o*j-> SO z .*llfl~^ .J^LoDI iJLs-u (0.4) JiVt 4#oUll <Uj 2 JI 

* 

JaLOI ^4 j" JJL>U JiVl l^SUJl iLtjUll 4- ,>Lc ^LLcLilU JB j-£>3 ( twniit $1 * 


t°- 3 'T° ! ' 


0.2 

(O,) W Jit 


=M 80,, 


V 1 


(J3l U^j) SQ 2 ** 4 


B ajV-u a^jm cuB a-j-Uj juljj 2L * Lji 4- A AaL* ^ 1.2 mol 

* A->B j^uui ^3>Lr <>jJt uu»i 0.02 mol/L.s ^jUj 

[A] (J*LOi j-i) / Jill 



M = n (mo " = 1 - 2( ^1 = o. 6 M 
V (L, 2<L) 


Rate (A) _ Rate (B} 


1 


1 


Rate (A) -Rate (BI = 0.02 M.s 1 


Rate w - (—)^- ^ 2 A (jAiia, WjU* * . * j »»j ) 


At 


0,02 M.s 1 = (0 °- 6 ) M -> At = ^ = 1 30 si jeLiat ^ijj ,>0 

At (S) 0.02 M.s 


J 2- 1 ait 1 jt. j" 1 j“ yjV ^ a, IrLalUl J^LiUt Aszjm JoJjJ ■ Jtli^ll 

t~ XjjjjJJI J5LJ* j-4 Uilj ijjljStl 3LjiU4eai 3JaUtl J* A>lluut (jSUj V J K J*U®' £*J 

1 J^abk LjjjJa ** •■■t‘~ JcUlJI 2.C-j^s 1 ,1 mUIu SA QG hH > pP i^3Vl Jcl ft~U 

iiju« j*a ^ jt Ra te x [A] g [G ] p [H].g^ yi>. jsj a^uuit 

Rate = K[A] a [G ] p [H] | ^ j 


j^Liiu 3 uun 3 lg, jii Rate • 
^tj 3 l JLt H J G J A iSlcLtfll ^4 JSJ SLyVjIl ieS 1 >Ut JXH [HJ j [G] j [A] • 
H <LU ja y j G JcL&ll <Ca^ jf? j A 3 ^ 3 >* Of * 

3 Lt j *,■ j^jLi 4 * 3t “* la ' :tl Jljtt iUbJl 5 Lcjju jrtJ i_buiLu}t CljLj i Jcliull Ac-j^ k * 

^jlIu. i VI J Vj .A-lcliutl Jtjll JjStjJ ylfi JLfcXU Vj ij">S -Lus OjIj j(JS 4 3 *J . JcUuJl 

ijt^i 

>«Jt jjLs J 2 >J^£Uuil = (n) JtliuAJ 4 ^UJI 


n b a -t-'jg ♦ y | 


©OO mlazemna LuJl 194^)1 W^O £ 4 ) XV^Lall QLIJ^l 

























J-L) 1 ^ ' J a 1 -LC-LluJ {^ ) 


JfU*U <y»UJI<wpl 


ji\1 ^~t I jl^il jjJLi 11if jJg IH A j...t.-.^. 0) 

I 

A J«Uutt AJYaj ^jY( 3ujjlt y* JcLaUt jli 1 = a £u\S lit • 0 
G Ji=UHi UY04 3 LuUJ< 3U3jil J*L2uli yti 2 = /? OilS li* • 

VAf-jV Hj^Sjj,jj yt ^i) h j-cLaiti a_ryjj a_t»^ii j-# j-ctaai yi* o = y cjis iai • 

(i * [Hr> o^jis i. [H] v .iUij jAioiti a-t^ 

aA + gG + hH —> pP . ^un j-cLtai 3 uu» ju^ii ^ii 
n = a + f3 + y + n =i+2+o=3 

Rate * K[A] 1 [G ] 2 a*>4l j^Q j iiiun iojit jfUuii 

+LJL* jt 2 j> j*u£ 2L*ja 0 j^i3 i 3 jl 2 jl 1 jMjJlLwa I! | y j f3 f CL JUX13 

J-SUj J_£l j i J-cLalll SLjjIjStl iiiUl* £p* >* UjJ U Mf JaUuJI 3L&jmji ^jmL3 V CD 

.<hrtfr *Uj->iIl f ^Jjla dll i 

/ , j3 , a iiifiUat uutj^ j- "<&%* ij*j h j g j a aju^uai gv>* j* 0 

uLajtj ^ Irliull j_^t jJ j^uu |feLt uijIm i Jy£ fl^>l jUU-t ^p f3^ (X frA U 1 © 

;u*lelu i»j^ii au^iiy Q£*j j*uat uj* ^ du:^ ^j^yi ^kia» >t>ti 


/ J«U*U «mUI <w>I| jau j^u J$a 

<n=1) ytysrt ^ jftUuli 3UUJI JLajii 2N 2 0 5 ->■ 2N 2 0 4 + 0 2 0 

Rate ” K[NjOj] Jciaut Acj^ j^jii .■. 

H 2 JcIaUI* 3Li«wI1j (PjYI 2u5>tt J4 JcUUI 2NO(g) + 2H 2 (g>- > N 2 {g) + 2H 2 0{g) 0 

(n = 1 + 2 = 3 ) iiJiitt ^ J^UuiJ !uu)i Stu^lt ■■• NO JcUX+U a;»■■**; auuitj 

(CH 3 ) 3 CBr + H 2 0 —-> (CH 3 ) 3 COH + HBr ^v» j^u^i © 
Rate = K[(CH 3 ) 3 CBr] 4J 

y) h 2 0 3l»yjj a_uyit {CH 3 ) 3 CBr 3 jyoj yijvt ausjii & jcuojt yi ^ ia^ 

(n = 1+ 0 = 1) ^vi yA suun ui>t!j yjj£ 5L ^,«] [H 2 OJ 

CHjCOHj + I 2 —— —2. —^ CHjCOHjI + HI jaUi J«US Mn0 2 ^lij jjjiwVi yo jcUiiii © 

Rate = K 

inti Ujll ^pi (jtjSlj .UAliutt <tl>M deltiu Y J^l^l ^ jJ ^Juu tOA 

(n = 0 + 0 = 0 ) 


ji ^ JclfaJI (siJbhft j oJU y^UI jittj j /Jk 

iXfiyUitff aijSLji iL jd^" V allillJ 1= Aul f«£j (^1 ytj jilia = #jUI ^iS^J y*l yY ,;" 

t 

moo mlazemna LuJl I &X0L}\ W^to £4) iO/UaJ[ ^±J>£>I 

















i 



K jUilj JiUJl gplii JcUI ^y|>» iiAi 

L^li A.&UI J-jSjJ ULu i>illi*w* 3LL&U2I Atjtt o»t (Jj^* <> ) (juJ>»i ^1 jCaJ© 

*L£U4£m* £|UJp*ijlI JaU£I 1 Uc>MrJ 

^>SVl <*jJa w ^ (jruJaiUJi i±>i ) yt^p*Jli ^o»1 pI ajjuII ^jSLS jL 2j>>u J£ jjGj ^bjju @ 

J-£L£Utf 4 J-ctIijJ1 2 ilj * ^ *> j t jJ j ^cti lUiii i\j ^ ^lCM J j^t p JUb*u J 

(iO- a ) uw>S3t VirfP*>* aU 

*3U3j^1 3 Dj4#w» 2iCrL£L* *JLt jryjjj>ij ^3l& CD j (D ifjiaifcft JUij ^iCU J b*j^ JLlJjwJ ® 

t pi ^.".M^t ^“ti ,_j_j!jy* J i.iVl ^dJ|i2U 2 Aj_uJ 1 g^lj l j ~*** "iM^La^ ujtjg# ^ JjU © 

.JaIJhIT 

. JjiLajJ* SLcjgii yjili 2— i-jjl^ufl jcjUj ^ai^aJ jj* K V"'^* © 


[ mol 

1-n 

LtJ 



/ ( 


<tfpJ! K *iUa$ £UmI 


[M] 


il-n 


= A£,j*mJ 1 ujD ddL^J 1^3VI JJ "tn •* l/jt/j jjf in'fll j^julA JL* ^ <jg* ® 


mol’ 1 3 j^molj 2 


j4jii >i»j = t t 3 ji 2 jt 1 = jdUiif 2uyi ibj^ti =n uu> 

= mot 2 L 2 .t 1 1 jjjLdSt t iirt>> K |i»j jlfi ^4-JUl 1 } Xllalf JaUlj JUt 

iSMA JL §1 • 


%»UJ! <Wdjll 


n 

(S) "<ui&uyji\ 

(min) Ad^JJb j^jJi 

0 

M.s -1 ji mol.L^.s -1 >i mol/L.s 

mol. L"\ min* 1 

1 

s 1 ji 1/s 

min' 1 

2 

M"\s -1 j)\ mol^.L.s 1 >i L/mol.s 

mol -1 . L min" 1 

3 

M^.s 1 ji mor z .L 2 .s -1 ji L 2 /mol 2 .s 

mol^.^.min" 1 


:^yL) Lt£j 21 a Lull jl^ll jJ ^.Ju) ^Lv^-tQl JaUuJi SLuaLu*^ ^-U L)j.aj JaLOI l-u 1 jv • 

3Uij-ui jL. lb* jJu 4jli tlllbjj ( 1™ j -&i (ji *>Ua4 J jJu* — ygil jjtS lit (I) 

^UjUj* 2l Lfej£f£» £p* fo£jib 3LcjoiJI gjjl2 2l j^taj Y ^111 A^Ul 4 b* j3 iL4i*l Y ^Ul 

(1 = jhui ^Luil pJlj b 1 1 *4^Uu)l 

UaL^i jLLfi L JuUp* jijij tjiA jli 1 ■ j qm! fj\S lit (y) 

yi Xtf j iulj4 jbjj u1.pl 3 iij f3ij ( bifilfliw ^Splf l%)4 

• • • i ^i( id^Jl yo^ft 

jJl^ 31i«^ .JjSjoJi >jju JjSplll 1b*^pJu jA 2= jj£jJiJ\ ^1 JIS til ( ^) 

JLicj \ 3 } ljI jjt 3 i^Lc^pm)I ^hjj 4 ljIjm* 3 ^Ij tjj ul^i 4 aIjiJj Jj£jjI1 Ua UdLoi 

id£*j ... 2-ubr* ^Jt ^jyyjt 0 rt^n ^mt 

JtdJj Jji'jJJl lb* 3 JlcLi b* JLLa^ jij$j3l j^LBJ ij^Sbui 2 ajjmII (jUl 3 s jj*\ jl S til Ul [ 4 ) 


ij^Aj „.(2 3 ) Ci\ja 8 

{j! rnlazemna Ij^Jl I^joao! IXjoz-^jO ftp xj/'V^cJI 






























(5-5) 


> C *tfl jjUJI JtLAiU 


A + B 

JtU lad 4*i>«4 U Rate = K[A] 2 [B] 

iiUi^i (jb) AAj -*■— <A_U (j) A^Jlj iLiJj-» ( ak) <Lulil Aj-I j4 (hi) J 1 AjJ^» (I) 

n = a+ /^ = 2 + 1= [3l Jail 

(«a) ^ Ajh^^jt AjLhVtj aijiift aujjii jcloi .% 


(6-5) 


<hy?l *rtUU*JI J* J&J <mUJI Iwjilj y^UUI Mdlj* Jia 

Rate = K[CH 3 CHO ] 3 ' 2 CH 3 GHO !S )-> CH 4 {g > + CO < S ) (j) 

Rate = K[H 2 0 2 ] [1] H 2 0 2 <aq) + 31“<a q) + 2H + ( a q) -> I j(aq >+ 2H,0 {ty {*) 

Rate = K[NO] 2 [Cl 2 ] 2 NO <g> + Cl 2 (g> -> 2N0CI <g> ( 

n » (-) ^ suuti sujjiij [CH 3 CHO] j&uai 'ajvjj ^ (I) Jail 

r ^jYi dUJiSj H 2 0 2 J*L 2 lUU iu-Jb ^jVI SlujII Ja JtbuJl u& ie>«J* u^ 15 (h) 

(ll — 1 +1 B 2 ) 3uitUt JjcLflllJ AjiUIl AjJjltj H + A i mlt b AjjJu-sJ'f *>*J 

CI 2 JrfMfHfllt ^JjVt NO AJVjj 2 UiUJl 3 Lu ^ J^L 2 al< 1 llA <jl£ 4LtjaiJl J^jLs * , 

{ n= 2 + 1 s 3 ) uai ^ 2uuii 4 ^ 41 * 

^ul (i* 2N 2 0 5 -^ 2N 2 0 4 + 0 2 1 Aija^ ij‘>^ juc jfiL&y* / JU# 

.atilt CjtiLuJt ^JJ N 2 0 5 AJLcUuH AlUl J-4 

4£j_^ j^jL- 3 ^l n 1^111 4*_ujji !*!»- <D 


4| LsJ I ^u^lj ^LeUs^* 

J^UlUI (K) 4jL Jh^x.11 LjLJ 13 ^L4- J ^5 * <iu> I © 


Exp. No 

[N 2 O s ] mol / L 

Rate mol / L.s 

1 

0.0113 

6.7x10^ 

2 

0.0084 

5.0x10"® 

3 

0.0042 

2.5x10“® 


Rdt6 “ K[N 2 0J JjiLaUl Afjya j^b i-u^t ® ©Jail 
ft iiaSij ijjAiS 2- Ajj*>U J£ J-ltij 2 J 1 Ji* t Of JUJLS^ * 

Of ^ t r * ji jlt J ** jadUiSHI JaaeyUJi Jj>V t J LaU 

Rate, _ K[N z O s ]f 6.7x>8^ _ X(0 0113) g 

Rate 2 K[N 2 0 5 ]f 5.0 x>«^ X<0.0084) a 


(1.34) 1= (1.34) 


a 


a =1 


ja j^UBt ctjZ j 1 j* t j^>«n = a diioj 

Rate = K[M ; 0,] t ^jVI >>JJI ^ic I i) 


'jl mlazemna lj^J[ I^jo^ljI ftp xj/'V^cJI 




























Uil -J-cUtlll 3LijjL*^l jjlj *l juUu ^j-ai 3Ut>-Ji 2 Uo2 jL»oY © 

6.7x10^ mol/Ls = K(0.0113) mol/L .ailci a^Ji u*ii2 ajsiic L. (1) <«3j 3b>*2ii 

6.7x1 O' 6 mol/L.s 


K = 


(0.0113) mol/L 


= 593x10 ® = 5.93x10"* s" 1 


(9-5) 


Win* N2O5 JUfcuril 


wL*l 5.93 x10"* s" 1 ^L4t jUil j Mild ptluu-1 

¥ 4u*LI djl^l 4*ji gnu Ua« 0.1 mol/L U$Ln« ajn&jd g$£w 
Rate = K[N 2 0 5 ] ■* Rate = (5.93x10"*s _1 )x (0.1 mol/L) = 5.93x10"* mol/L.s Ja11 

Rate = | RateN 2 0 5 •* RateN 2 0 5 = 2x Rate = 2x5.93 xIO -5 mol/L.s 
RateN 2 0 5 = 11.9 x 10 5 mol/L.s 


(10-5) m*1 


uUI jtj x J wJL <UijM >> <ul j*§ X + 2Y-> P jjJI JtUU 

UUltfJU g£ I il JfUihJI lift 4f>■* Mild Y J <WmmJU 

M^-s - 1 (Jb) M 2 .s _1 (a) M~ 3 .s (*) M" 2 .s -1 (u) M.s 1 (j) 
(n ■ 1 +2 = 3) aiitfii yi j^iaai iuuii sujjii u» Uj /Jill 
(JiiaJI JlijjiaJ M 2 .S * ijjb K wjUIl «JL»j •*• 


|uj 2 uw0mII 2jI>VI •* 


M" 2 s -1 


_ [M] 1 3 _ [M] 


1 -n 


t{S) 


t 


— Afjoult ij ji 


iLc ,j*lu jjjL2 jcjXLu/Ij iZ/Mdiull L-iJl jj» 0 2 (g) + 2NO(g) - > 2N0 2 (g) t^Vl JaUuU /JU$ 

J&jUu ^ 4L£.j-uJt wL-jLjj 4l iLebJl 


Exp. No 

[0 2 ] / mol/L 

[NO] / mol / L 

Rate / mol / L.s 

1 

I.IOxlO 2 

1.30x10 2 

3.20x10^ 

2 

2.20x10 2 

1.30x10" 2 

6.40 x10“* 

3 

I.IOxlO" 2 

2.60x10 2 

12.8x10"* 

4 

3.30x10 2 

1.30x10 2 

9.60x10* 

5 

I.IOxlO" 2 

3.90x10 2 

28.8x10"* 


Rate = K[Oj]“[NO]^ o*>i3 Jilt 

IOJ UJLu jWj^iill it. [NO) ^ 2 j 1 Ji* o-i4>2j • 

i trfcin t\j gJuliUlf i£4»1 p u taij uJt 4- gjlS 

(^jj .CT| 1 ^^Lc. 2 J4^u ft niff i j| Of 

iOO mlazerrma LuJI I $4^)1 U*/fco 




































Rate, _ K[0,ff[NO]f ^ _ K(2.20x1Q- 2 ) g 

Rate i K[0 2 f[N0]f 3.20xJ#^ 

0 2 jau--»L. (2) = (2 f H 


« =11 JjVt JbJjJI,y iMliUI ■'• 


h^INO] Ulu iL ljD [0 2 ] lu* 3 j 1 jL!m P 3Uu£ i.Ut>'n 

P 3l 4^3 (flfi •—'*-** ja£i\ j 1 JkjjM yle 3 |w2 {Wiiiij jL JS glffi 

Rate 3 _ K[Q 2 ff [NO]f 12.80x^6^ _ K(110 x ™~ 2 ) g (2.60x10- 2 )l 

***, K[0 2 l?[N0]f 3.20x>ff^ K(t-10*10' 2 ) a (1-30x10“ 2 )^ 


{4> ~ (2)P «*(2) 2 =(2)^ -* P =2 


n = a+/? = 1 + 2 = [ 3 l l£jUi3 lUIO :uun 3 lj *iij 


Rate = K[0 2 ][N0] 


jjb JfilO ^jjU m 


K = 


(2 (jdi) ujLmJI j?J l> I juUj jJj^ uuQ jboV 

Rate = K[0 2 ][N0] 2 . j*uai j*a £. 

6.4x10 3 (mot/L-s)* K(2.20x10" a ) mol/L x (1.30x10~*)* mol 2 fl_ 2 
6.4 x IQ" 3 mol/Ls 


1721.4 L 2 /mol 2 .s 


(2.20xIO -2 ) mo!/L x (1.30x10" 2 ) 2 mol 2 /L 2 

l_ 2 /mol 2 .s aauut slj jj> iZiM^LdU iu .^1 cu£ Aa»j o< 


mlazemna.corn^ 


/ 




<2LjV( (jrul^ai iiUliuVl (^SUj 3Lc>uiII 2_ 4yt jUaiVVI Juu 

CoD LaJjSjJ jjU 4JL»- 4t (0 


Rate, . { [A] 2 ^ 


jl (SUtj-JtuliftUiM ) — ( u Lie La* ) a 


Rate, ^[A] w 

j^E i jjj ) ^.uua L*A^jS jj jj}J.aL* jJLfc i.(yj 


Rate. -([Alf JtGl^ « 


Rate, v [AJ, 


VIG] M 


$( (^fijwJIbiUcteu ) - ([AJulifiL**) a X ([G]u14£Lmm)^ 

P ji CL Ap um Ub*jt Lj 


L* 4^1 [NO] Jaap* Jlic J& 2NO + 0 2 -► 2NO, , *^£*1 3U*>lt ^jVI JfitfUl /JLU 

. [Q J wjLJu 4UlCr Cutf U JJj jjJl JaLouII j-yj ^kJ>wU *Ld£ 

JUt [0 2 ] [NO] SlkUM XuL SLfcj-u# ijyi <D 


$oo mlazemna LuJl I$jO^)I U«/fco £0 0/UxJI <^J>£>I 






































Rate = K[O a f[NO]^ © Jail 


Exp. No 

[OJ (M) 

| [NO] (M) 

Rate / mol / L.s 

1 

A 

G 

Rate 

2 

A 

V 

2° 

-Rate 

4 


Jjd*. tUai 


Rate 2 _ K[O a ]f [NO]f -Rate ^ [NQ] /? 4^^- 

Rate 


Rate i K[O a ]?[NO]f Rate rwn1 ^ 

^•(tf-GT'izs 


J* 


a + /3 = z* 3-2 = a ■» la = 1 


Rate = K[0 2 ][N0] 


4l£ j-uJ* OJJ^3 


(v^jiuud*.) = (NOjj4«aiiii«u»)^ minimum 

/> . n> 2 nV* 


a- er♦n 

a +2 = 3 ■»!« -ll 


1^2 


Rate = K[OJ[NO] 


^ r j '“t I JkJ 13 * * 


© 




(^) 2U>>«J *%£ >U|J1 3L 43U$la* (jeajai J£^l ^lj av 1 (1) 


Exp. No 

[OJ <M) 

[NO] <M) 

Rate ( mol / L.s) 1 

1 

A 

G 

Rate, 

2 

b 

2G 

Rate 2 


Rate, . K[Q;l 1 ,[NO]; 
Rate, K[0,]J[N0]; 


Rate, 

Rate, ' (X)’ (f!f 


Rate a 

Rate., 



■ ‘^1-^ ) jjj \jjt •*• 


(a^j-iiiU*U*) = (I0 a ]-u*u~) a * ([NOpl^l-M )0 = lx(2) J = ® 

0 2 b 2 L. tj *UJUJ 1 4 jjjlaJ< 

Rate = K[O s ][NO] 2 =Kx-^< 2 2 = k*| = UK] a^t^uia 


®oo mlazemna LuJl \fya4*y\ W^o ^4) xv^La)[ <^j>£>I 















































S0 2 0 2 jJ ajuzLa* } ^ 2SQ 2 + 0 2 - > 2S0 3 * jtUutt / JU 4 

(0 2 ) * rt-i i fi £4 ijJUaYt ajj&j3 ^I (S0 2 ) J\1a\ 3 iLflL-ai ) Jl j ( j4S,UauJi 3 l% 4£Ldu^ 

JiH 

4^;^ j-jjLu ^ ^ bud^t Jk^Uull J^jl3 gJUuumt *(48 JiLi-3t * JU^tm l ^JLu»Vl 

* i ^ ? WYl *jJ CjJu 0 2 lj!jji S0 2 j jLjj alt Jx.Liuft 


Exp. No 

[OJ (M) 

ISOJ (M) 

Rate { mol / L.s) 

1 

A 

G 

Rate 

2 

2A 

G 

2Rate 

3 

2+1s3A 

3 + 1 = 4G 

48Rate 


Of ^La^uS >tj. iWTt (jftxuSJt 0 0 ^Ljjaj |Ui2jj 4L^j_uJf 4r © 3 2b>>*J 


LK»>^ 


Rate, . [0 a ]f 
Rate i [0 2 ]f 


2Rate _ (2A) 

Rate 

2 -2 a ■ 


a 


(A)“ 


jLaijv^'l -ujj 


Rate, . [OjflSCyf ^48^ = {3X)W^ © © 

Rate i [O^ESO,!? Ra 1 ® (X) 1 (&f 


48-3x4^ ■* 4^ *— 4^ = 16 -4 4^ =4 2 -4 | /3 =2 

3 ^- 


CC ~ 1 0 2 jp 

<U>>vJ ffeutdJ Ujjiafl qMUAJ 

S0 2 d jmSjJ 


Rate * K[0,][SO,] i^cjuuJl Lfl A 

^pkjVt * (ft O2 ulIj-# 3 S0 2 1-iLlj btk JckJi 2 Lcjmjo jjJLlJ I gN liV^U 


mlazemna.corr 


Rate; _[0,]j[S0 2 ]; __ Rate, Jl A) V0)‘ 


Exp. No 

[o 2 ] 

[S0 2 ] 

Rate 

1 

A 

G 

Rate, 

2 

i A 

3x1=3G 

Rate, 


Rate, [O^ISOj; Rate, (X) (,S) ! 


Rate, 1 „ _ Rate 

- 2 .= — x9 4 


■ | 

—■ [3] uty 3 J-cLa2)l 3 Lc^4« 


Rate, 3 Rate, 

Rate = K[Oj ] <x [S0 2 ] ^ (ut«Udl 42jjlaj ) 2P&I32jjkJI 


(fe^luticLa*) = ([0 z pl«6Uw) a x ([S0 2 ]ul2*L«)£ 
48 = 3 1 x 4^ -4 4 /J = 16 -4 4 /j = 4 4 -4 1/3 = 2| 


Rst© = K[OJ[S0 2 ] jA ^ii a* 

hr I iiii) = ([0 2 ]wtd£LA«y1 x ([SOjJuUfiUw )^ 

3 1 = a 

ut y» 3 2k*^aiJl •*• 


1 

— X 

3 


(uU^Um ) — ([0 2 tjUeUw f* 

2 = 2 a 


a = i 


SO 2 JjS.J j CtlitLi. 
jii»t Xj^j ajii^i <D +1 *4 

02 JjSjj tit Lac Lie 

Jm 4iiU»1 © +1 S3 


noo mlazemna LuJl l^a^)l W^o xi/^Lall i^±j>£>I 














































(7-5) 


Uli Rate « K[A] [B] jl A + B-> c u$jWI ,>1*41 

jlibu >UI itf* *ia*a B >£>$ <dLUI *414 A >4»jd Jaa 

36(Jk)18(a)12(^)9(«)6(i) 


Rate 


2 - 


[A], 


\a ( 


Rate, {[A^J 
Rate, = 18 Rate, 


[BJ, 


\P 


r Z Xf 20^ 

x 




J 


0 


= 9x2 = [18] / JgMujk)} Jill 




i a_iL>-vi 


18 jl JyflaJ <Uijuaift j)J i j3 •*• 

SujQjl SAjjJaJt 


uU&Luw j = ^[Apklaw ) a x ([BJutUsLo* = 


(zX) 

c 

X 

(20) 

1 

= 9x2= 18 

lx J 


l X J 



Exp.NO 

[A] 

[B] 

Rate (mol / L.s) 

1 

A 

B 

Rate, 

2 

3A 

2B 

Rate 2 


/ AAjjjaji 

(D j © i>c. ^13 JAu 

© 2U>»u © 


Rate, _ K[A]f [B]f . 0 (3X) 2 (2X) _ 
Rate, K[A]“ [B]f K (X) 2 (X) 


= 9x2= 18 


(8-5) 


Rate = K[NO] [H,] : jiai *>-11 g*ii <J 2NO + 2H 2 -> N 2 + 2H 2 0 ^ai JcUJI 

J*M j >yy*JU <yUyal <u)U Jl H 2 xS> Jl NO >£> JAf U IjU 

2/3 ji-lUj ^ i jJj (^) 4/3 Jl-ijj (yi) 4/3 jt jl5*j J2j (I) 

A.utiii Ju (Jb) 2/3 Jaw J2j {i) 


Rate, _ [NO]^x[Hj; _ 
Rate, [NO]Jx[H 2 ]J 


i 




^ /_X\1 


f3_X 


= —x3 = 

4 


Jail 


2bl>l J>yi Y 3/4 Jiij " 

(11-5)^ 

CHjCOOCH, + OH" -> CH 3 COO- + CH,OH >i|| >liiU 

old J JjMJI J «u^I yjUl gdl id 

m3 I j-* JJL>. (1) 

1 j"tt A^j.ud (y) 

ujIj Awi (y) 


£C 3 H 6 OJ 

[OH - ] 

Rate (mol / L.s) 

0.040 

0.040 

0.000225 

0.040 

0.080 

0.00045 

0.080 

0.080 

0.00090 


©00 mlazemna LuJl \$JX&y\ IXo/fco QO iO/’^La)[ 
































































fee,j-yJl t_i2C (1) / Jail 

Rate = K[CAO ! ]“[OH l'* 

fejJ i. M t . L 'N jtf (jjmtKtl © fejAtj |tw2jj i- © j © y«J*i 

Rate, _ K[C 3 H 6 0 2 ]^ x[OH f ^ 0.00045 , KjgJMOf'x(0.080)^ 

Rate 1 K[C 3 H 6 0 2 ]fx[0H ]f 0,000225 K {0,O4O) Tr x (0.040)^ 

2 — 2 f ' ^ w u4uiVl iHtLiiLuiVi CijLuu ijiJ 


Ji * 1 OH 

or iwi 11j> i>iit 

© © |i — i£_ ©J© 

Rate 3 _ K[C 3 H 6 Q 2 ff x[OHj£ 0-00090 , X(0 080f * @JM f 
Rate, " K[C 3 H 6 0 2 ]“ x[OhT]f ~ 0.00045“ X(0-040) a xjgjmf 

n = i +1 = m feucji ^ fewi 2 = 2 a •#■ 1 a »i| c 3 h g o 2 

ja ^aulji a£ jjifj 1 y) 


Rate = KIc^oJ’Ioh-]' 


3lA>«Jt fe© feij^a ,jOj (>*) (jjLjvJ 1 ^-i»f (via K fe*ji aI»oV "fe ) 

0.00045 mol/Ls * K(0.04)^x(0.08)^ 

K = 0 00045 **'*».. . = |0J4l L/moU 

0.04 jmjf/^x0.08 mol/L 


Exp. No 

[A] 

[B] 


Rate M.s- 1 

1 

0.2 

0.02 

0.03 

1.58x10"* 

2 

0.1 

0.02 

0.03 

1.56x10"* 

3 

0.1 

0.01 

0.03 

0.78x10"* 

4 

0.1 

0.01 

0.01 

0.26x1 O’ 4 


.l. scuuii ^ j _y ^ ^_w» /JL^e 

-■-*... ,© /A 


Y 1 t Wt-J I y* $ I 

A + 2B + C-► P 


Ajl> LU 1 4 - C ^y* 0.005M • * T Vfrli-o I \'i r Jl£. LcfeU 1 4 *£,j-lu 

J j Y1 2u 1 4- J" 4 - I _a££j Jwi j 


© 

© 

© 


L J I C j B j A I > jJ I ^ 'Tt jmJlO * T yt j? 

ItLAj feijQ A J4jj Uui (C j B) J4t^3 ^1 ©j© yOjj^iJIyaO/ t 

J |[A] * ij j« i* B A y*t £1 i <J_cLaUt fe^aa )Lj^j V A j-lS^^uu £1 


,«r/^ 


Rate = K[B] [C] . fecj-Ji wsa .slaj-ji u*Mi \ A v warfej A anra* fejp 

(2 *_*- *^~ t jmJI jL (jJa © fejM f 

Rate, _ K[B], x[Cjf ^ 1.56x10"* _ K(0.02) a x(0.03^ 

Rate 3 S K[B]^x[C]f 0.78x10^“ K(0.01) a x(0.03)^ 


©GO mlazemna LuJl I $41^)1 Ilo/^Lo g/Q jO/^LaJI <^J>£>I 







































• 


2 = 2 a + I a -ll B WVJJ ^JjVi XujH o* J^LiuJl 
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> EaLaaiJbjtii ) .jttljlaS . JaUuH CjjJ*. 3UL5^uuAtl UMj OUjiai ^*j /Jfliill tajUjbri 

(Jalm j£»U Sjjjaj ) 4jl£u?1 3JUJt 4jj]ajj , jLudJ £j-fcUyi ^UYI ^ J*Uuil i>L*. 3ui sjS u>“ij 

(Jj-UjuJ JJLc GUujjtJl iJ_L>u U 3L2 jjI»j Jj^LiUl 

i^b U uljUfl ^ Lcju^ j^£l ^ / faJlAfcJt 

Ljj£ iJSLut JU CxjJ»j^i 3^ i j* ^JLcUutl ^1^11 ^jLqj ^L^vcu ^jLw&n 03 

*&*jSi ^Jl>»j 2_ iiCrUutl ^1^11 JpLij (jrU SluaUtfl ujUjiLyaUi JJLc, g* LiJjIa l*luLl£i icjo* (E) 

M JU» d ijUMh<r>t Jj^Sj 4^1 ^J^JJ ( J^liu 4^1 j 3ULft£ GUjLWtfl 05^ ^ 

J_cLij l J^am tJj —*'I ij AllaJ JbL LjUI. lilriirt! ijr ±uu& Lg-Lu J^Liu J^>ij J1 Jj_i ljUjJ^J» jru 

jJUiJI wUIJda>tf 1 ^1 OUuj^i 


J(CujJ^» jrU J^liu <_£JlM jh* f ( £**ll , JUaJI faUlbril 

i jLLsjJ^ A-j& jJAiaHs At ^laj AfjL^Ufefa 

cUilfiuJl Jj-astf V)^l AS Hat I (>. y^jVt JLstfl 3^&J jt ^jUj 2LUl£ iLSUa 2UjU£l< t±l£Uj yt O 

* ’’‘I 

^1 iultlflult iljjl u it JJ j, igSTij j*Ufo in^t X-m& I^JUj U-Ja jjlUStl iji JLc. < ■ ■ I41TI ) 

d^Jim Tit I XJUbj 49&JJ ^Utj 

jjljJtll JjjSjj piluautt uuuLU 5U*La3! j^53 qI (w) 

jljlt I 4 S X I 4 4 Jt wajs j J-# ^jVt JL?Jt 4jji^ faimfr ^UmwuJI 44U^ * 

JjjSIjj J-cUuJi 

ui uuu^»] Vj j^Ldj j>^ v ^ j** } JUJI jac 


tfus* jt j^uiu iWuirt 2$i b j4 jii %i*is ajua su^uat gi5j>*jj jt 

J fn^j Vj J-c GLLjJjJI JlJ jJ 4 ^ i wUjUajII wUj^tJl 


SUijUJi AJbJi 'L. NO j N 2 0 OLu^ jru wU^UsiIit ^ 2^3^ / Jli# 


NO + NX> 


^ N0 2 + N 2 










^LiUl 



u^cUai 
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ujUMtn rrtVI iLJ1 CiAlj iLLcLiult iljll by OUl<Jda*^Yl AJU^ Alj UAS SUylaj *■ • 

.JtLOl ^UJbj l*CUtl 

L 1L jLt tZjLuJ*>» by sjlMjJ'I 3LuLlJ1 4- ^jUaj 1 xiO 27 ^1 jj*- jLj 4jU.sL-aUl Jot ^jb ljUr a**j * 

^ _<<>* bbtiSV 4 Wm* 1 CualS (298K ^ ^j- Mj latm J iLu^LbusVl bjjJall 

.atriati Aijtt 3N i-iiuuai 

^U 1 fiLJULtti SUSj^gJI UUafi ) y-^^Lj 3 Lu 3 a 3 uY ( 2 LJSJI) 3 UU>un iSUaJI Jt • 

yij^ai b-Ufl auuts a_5uaj auiit 3i-iS>^ aLsiia du i^^-S aicj-uu as > *ai * l*sxuj 

aJlHa ^11 Jj-^wb u&^-ui Ug b <JSU 2u£' jnsJI 2tdUafl b* *j^ 1 b 4 ij»uS 2 lc^uj by^>**-<-* 

a WtJ 4rJ L J^tJ 1 l <0 7rtirt <|L j^-t gjLbllj U$ oj j^Uufl Jj t * 4*i*> 3LU1S 

CtbiS t3U& * fiLuajJtt aLJUlS 3J&Lla <^11 U^li J£J 3bSj*3fcJ1 3L4ttof I J^wlTj b^ u^4>*fc^ 

l*t i ita .fcO * ) Ifr fr uJ J-t Liu Jrti>ij jf bj^ la^rn^J b^ J-tUlbLJ ikljL^uuu^f iLSLLa b* iLSLtaJt 

b- 4 u^j m a_JLc j fMjj r4-s *" l ' jt ^ abSj^ aiiitai i aui>. 2 _j (Ji*£ 

(JU3 *i ^ J^UlLM !L. J^bOJIj jjaUUf 


■* 



? UjLi*l dWI rMI iUa»l 4 ^LaJI 4IJ& J-i /Jl* 

1 wLuj^th b 4 iJ J < ^ Vi ( J> d^ u V nitl L^aljilfll 4 >,miaJ J 


ijiJl 3UJU.I 


: |« AlaH4\ 4ij& yUd^ <1 ■■■tilU UilaJI oUdt jd^oJI ^ U 

(^m\jm\ dajMt 2uX\ I (ju ^Ldufl (I) 

(jJjSU iS^jl OLuJj>tJl jju tjUjLuajJt (w) 

? 4-u-Ui* Ijilt Jliyi 3L SU^L^ai j^S3 Jb WM (-i) 

(,*) lb* (^1) a*-#— (i) ;W 
t ^b u > >jXu I (Juil imI I <ujlu ) ^lUKt 4JUJI 4i^iu 

U-LJlc. jj-Slj at' A-, 4_JlZat a_rbu jUi J^.LOl L^uu ^ abUIXi Jl>t> yt1^1 jl © 


{ Juiall 4jjJ<aJu J-U Ji ) Ul JLaall CiJ^4 buJ^3 

4 Ir Laotl Jlj-tl jrj—^ Ua^uj ^ iXj3 ib-J tail 4_lAtio f m ml ( jJaZbu* ) illli^b 4au«J <■*'£>* J&rtbdt i^liV @ 


tnr V L 4 I s?\ ^rt“j y 1 b- ^- ^ * 1 t^l aUa b - 4 >^1 ^blflitaj .iltldlUl u bj^ 4 aiMLJlj 

♦ JtLOl JajjJa i im> J^rla3 iuO^a aifiLaltl -Sljil c UatV ji uixiii giljJLil 


I + CH S CI 

cifci ili 


► I ICH,CI ] 

(kill Jki| 

(UkU^UU! 4JU) 


Vi 


ich 3 +ci" 

IjOj J*j^ 

i>ch 3 ci 


1 JL^JlL I b ( ® 

tljlji jrt_l 2ljj5^Xl acLfljlt jadljVl jjm Sj <Li At i S 

.^jVI (^jlil 1 j£.L£Jl 4 US JUibli Ua*l< 
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rn C-Cl ij—jVt ■ - a. CH 3 CI j^stt jji>i£ 4- C ttfjjio* Aji <*f» I uw' wi>iat j*j 

— i&lsLaJjlj C-H 3y*UlAt J—tjl (JaiLLli J£*t* ) iai 22 Vt Ubtft 

C—Cl (J5-J A^-t^Yt u>wtilj U| ijt Aj-***l LtU I j C tfiJ tiatajl ljUi C— Cl j C— I £ju (4juij-»> 

(5j_j Aj—»Y t £i >w Cil lit L*l . (J^at jujjj ) CH 3 I J ( ujyt ) cr (ft Cl " J— 

( JcLflj *jJL*o V ^t ) CH 3 CI J I" litUuXI Jtjil <j*2> J»*3j I" C- I j 
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* .uft-ii t oaai 3ujiU( aiiiaM Jaji ^ , aJUJI <yjJa< <■*—**> 

. Aifiliill it^XI aStla* ia.il.ill O^jdl Aitia jrU Jj-all J**ij 

l~ . ~.:~T i ijltaj 3 AJ^Uj Jj J^LaDI 2lfi>*u jt JL»J jLtjjult UiS L. 


/ ^UU Jk 

a a iu >1 r-~. y - T> iUujjtJt ajuc 2 l^u [/£/[ 5 ijfw» Ja^LuJI aiUs uak» Ui£a U*bj JaUaJI jf=J © 

ijjjLua % .Uj.fr “ITU Lb jl i^jLyyJ ^US 

3L«Ua r.-r. ^Ut GUa^JI A^Ui 3u-j jV [/£/] S tfjjJWJ Ja*luJI *3Us wjl£a UL^ Ujj-* j*£aJ © 

i»j_uS ^ ^ Uj*. * 43Lb jl i^jbiJ 4 jSj^ 


JcLUJl J 5 L*. (i-JU ) 2 Qjmu 1 I jl ('***->« t 4 . ~ L A . _A ) a-aiUI Aj 1 >»sl' 

. aitLiai jljtl aSUaj SLaoUJt Al>t1 SAlla UJJ 
[(lUa) aiAUjtt jijii ajiia — (2ua) ajoLji ji>i' a^iia = 

aiOa Ja ^S\ 3L>uUil1 al>tt till* 03*3 UaiA • 


2b - 


In# 


ijlj-aJJ Jtf U JfildJ 
A-B. B 



mlazeinna.com 




^ (1 Ua < 2 Ita) aifiUBi aljll 
(+) iu>>. a*4i ajLAl tfl AjIjmB ,J«U 

JjeLdLLh UU^ * 4- J-brj^ 4 u£ 

A + B z -> AB + B 

jc-Layt S y i> Lij* jjjj i^aii) 

(iji wl dU jiuu asiwi 






Sjl>J6iU u^b JaUa 



a_aiia >—1 a^auit ji>ii aiua j>so b.ja* • 


j_tLOl jj t; (1 LLa > 2 LLa) SLifibutt jtjll 
{-) 3LJU ijt,j^»Jt a^A ijlit *i*b 

LiuJi uu^* U5 

A + B 2 -> AB + B 

(ijtjb>m Jj-tLs J-tilibU 43lbJ^ Zj U^.".hM4j 
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lib aaJI 

UJJ 1U* airlrtitl Jljit a>-t juSjj aUjj JjgUlJI Alijj >£>ll© 

ib^j '4r 

V-** J*T »«j gA>£i l$u& . %20 d_u*bj jj»«tiSjVt jLb. |£>i»o *lj$II 4- ^ u "'" r 2bla«tl JU^ 

■*VW3* tPt ^Air* ^iUIj tjj>wwSjVI j—jSjJ Ji-JJjl jA uuwJlj (jj^uiSjVI jlij 0«>U* iLUla £- aic 

VLstft 4- aiftlib ilj* ijUi. a u l wll wMcLail! Xc jm ijbj i.jjS^Ui US . JU14Y1 iL cjj* 

.^L^iSf J^LaUl IkA+m ,> U« »Jbj ^Obj jlili JjJSj ^ J**j .UjLUJi Aibj jl • 


3 tr l ftlU At>il SlAulaj aiLJI JlXt^t yl jl^ll <UfakJa$ <mLi^^]| 4AmU1| © 

W^* ~ «A1 ‘i^wMi I IjiiV-i^U ikb 


4* (i*-^^ 1 *>--« 4J jj' i^an j juojL»tJii jtjji } ijiisit gbatt j-» <uiLa js n»aj j> 

J-2l Ja*«j UU°jbfcJtj ioiu JaL£j < ub9 jl u>b . ^j£_>D l ^**1 at tibj^KjoL^ll y^u. 


m 




* “'ill * 4j>» *-*W JStlit tlflfw Jj y AijJ Ubt &j 2*& tfijuYI J-*a ■ JU*$ 

'■«• A ■' ' r * * @ g » .-JfiMr '-•'-' 

^aua# *o^. *•*» g» JaUlu >*^yi 

-JaIaSI jUJjj CtUaUa^t JO* lllj-i 3L*Lull jbijb Ab.^1 2^.Lull iUjj • 

^ ‘^4i#»i>^* «••»-*> £* V>-u (*^i j-a CaC0 3 ?»*uJiai oo^is )j^auui &**«* j*isb JU* 

•Jii£? ball aicia u>sb Aj-jiue aj a. fci .i l a »-U< i altLu^an^uuiUbtl ^ul I 4 U 1 < lj±& ‘iupiaua l»L* 4 IC«i 4 iV 


4-™. 1 j-c JiliaJi J-ai tyili WJO- 2L Uliiib Ui . a t.^n ijLJj a^-Ull iibj jC-> • 

lAlaJj-S ^ uLmI ^>*>. 1^ l it t £$3*uma 1/ J«i^/J -f*£li 3^9wtt« ^1 l^Li^oj ^ 



^W 1 a -f*> 1 £.^J* J? UwUMW ij<>*JI a^ja ^U3jU JaUuH Sa.j— aUJ 3 ftjl^all ( 

I • j*>^* ia-»j 4> UIImUmS liU ll^i a U) l A*fl l bbuj^l 1«>M iib) {1) ^tl ifjjj 

* a^wi <ja*o jaus ^aij jAUuii . h a fint t aao» ^az ji ^uz a^r>> aaa. >»--- ^i 

I :vftihlvaij 
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2LiU» JJ « Jl 3 LjS>^ *50* dini OLj^tJi ^JUa o^ T, *j»>* *®Oi 4- (>* l V ^^ 1 <> 

i_aOa Ltf g^Jl iUj^ri Jj-e 4- 3Ua^»JU iiLjj ^1 ^a>j T 2 a*.j.> gljjj) jtj -IajJ*- M^ u S i 

jcLot 3 l&>-< jujji aau» ji ^jW> imi* a*s>* 

a. ...-■ aujji v; -^ (io°c) c.l^.j 4 ijs*. ijiw w-*>- ^ Li3 <j' • 

„Jj^UlJi i_ 4i^uai 

s (%«jJb ^i*i tij** j^-Uuit 3Ua>m ^ a»j-» pjj *jl& 


(jCu>»tJl 



j* .*Hj~^.t jl jjj JeUutl JUij— j* Jyjj g3< i->Ut >* AtLiit JtfUJI © 

t i 3 uaL^H JilSaJl jjut ^lJ rlffilt Vv Al ~*« ajUb o 1 ^**- 1 i U / 

~a ~j ... mj Tk ^3Li}l UjSU iJaUuj jt 7 L *aAfc « U i Uj i i i mT I Utta fljij J* tfjLmJ iSUa ■ v 

■i^ ^uij oaUhIi tV-wt aw-Ai j-«i jjvi *nu»u>*- o* 4#*% a 5 * ( 2 > -J* 1 * 31 

.U»jl UtLu juOj* ihiV<» 

, ajjLIfcVt ajt jatfl 2 L»»j-M j—* v ¥ 1JLA jLSL* 2H| + Oj -► 2HjO .^vt /JU# 

j>us juiuit 3-^*^ > ^ 

? Jf UJI 4C>ri ii>i$ tt—jl <uUa >UM ifcUil J*UJ1 yl y- hhSm C«a$ I# 
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v jfiiill ^ ojljAli fUijl mUII J«UJI jmU jm g^tf njt 


Ojljill 0 Aji £Uiijl >dLi 

Cjialh mUII J^Udl >yy 

^ SL-iSj^fl ^L_ilia|( t *j t ( 1 , 

ouj>>aj ius^M soubii 4. jijj v (1) 

2 o>uJt jijj^s ouialiyaVi 


.tuArji lii la i- jj>j v (2) 

a_dU» dLLUi {^jJI iUjLOl OlijjaJI 

3 * OjJa { 3) 

itrAU JL^K 4 J-^cLOt dilui4 ^ j^Ju (3) 

Vj J-tLflUt 2 -4 Vj ia-u^Ut iLfllla 

Uftji ^L^UaJ -Ii^a 

■WjLv 1 U m * 14 1^** 


a^L-udl JjUJI ^4 Ij^jG (4) I 

^cLdolt 2 ^ju* imP X£, (4) 

J*LhX* 



J^UUt L^ji jj»j { i 5) i_Jjl ilj^UiUu jl iUuLow 


-^oUJS 

*>>- tai ‘ J^*->- yUl uijOLOJIj J-U*jl jJLvtj ijlai. j* jjSb uJbj ^1 ~. M^-ivtn • 

I 1 i iaZeiT11TcnrCOfn|^»^ ^ 

-^J 1 j* ji£l ^£. J^iuu ai*ll JcLiUlS 4^dcj UJj^fl tbHcLiiliLj ^-,..1 


j_« ilc^— UwVl ^jVl J-cUOl jl *j uyi ;"—- U : lt QlM^f . dJ^ll d^J| 

jl J-tLiai Jjl -lij jjjLs L&tLe jiUij ^ 3 Ilj JtLOl 4 -c^^J ijjbJi ^j h & i> | f > - 

.Acj-uJJ 4- ^1*111 iljt' *jVj4 Abe ^1 .hnrttb ^jLu* Y $ ft $ (X ib>OU3l -_ ~«‘j.-t jjSj • 

(JfiliSJl litfl SUUJt SJjUII jl . V i jU i f l ijlayi JlJjI IjU^. fUll JaIaJ* jlS lil • 

- M 1 o^jlA L felc jjt,. 1 ^31^ 3 ujj-it Ajjbfetl a jUX.h i fl,„y. 
%£U4l ujiOliuJ'l »ill4 i. ijlajx 4- ■ Ml(j"iij j ^Ij^M j^cOUl ^»lj.UX . i-.l '£_ ~~• ■ , ,g ^ w£^Ll 

.Jit OH I I L S-utiL y biljiai. JL J^aj AJSJj J^OUf SUbJl AJjUII 4 . jgtx. V 

j^'jU b-0*j £_. JoOjO 4_iljJ jl it ^aiill .0*11 > Iji^^l jj£i 4 l£) jI-.-aj-A . u ...j»i 1 _ t S >ll • 

. JaiUI -0*11 ^,-Sc c^c- ^VUsJl jiu 4- JcOJI j* AOa jSUjj iujUici 

#0 9 mlazemna LuJl I $jo ^)1 Ijbo/'iLo qo ja/^LcJI 




































. I 5l>yilS 


J^rLdlll iUUJt ^JjUII jpLc <L^*USLulS-y* 4- 3-^iYI JtLdUl GYiLaw JLlc 

3U*jjil ^ 4«JjYt G^LcliuJi juljlLuijj t 4-uQll jt <jljYl gj* Ul JjSj J^Liu J^lOi 2Lu ja 

gl <L CJ^ J*J JL*3 ^LdJ Jju-a>- 4JjJU-aJ ^£U!ij ISIUlt 

dOiaj f UJI J-sLaJ* 2U:>-ui jjjL-41 LdjLLx* J^SLj gl u^o 3tCj»ud) a-aJL^i J^LOl JjjU © 

A e- J *.A\ J JL>WfcJ jj^liull 


/ JtUI 


gljtf I 


Ujv> 4 ja&j j>>ii %. 'ijjSM jjSiipi iLtuai jujj auh.h 4w ajcs0 

<wsS>tl ^-uSoj *4u£jaiJl j^jLa 2L ^ 4 bwl ^i—rLuj^l -1J-C, j 

31-iLitl u)*jj ^ gjUli £* 

3—*UJl iO^Ull n"< £)-* JL>-j (jl J-* 4 trldlj 1 A^j^uJ] ^UlSS 

ijYjUdl .(jYLjt? 1 4.)^ *) 4- 4JUj— Jj) Ui» ^L.X i JLlj) gjljJj (iUL^sYl) 

*4^»bJI 4J .S LjlD J irfV* jr^jialt j*4 wlfc*L£uI1 j^ipOj 


2N0 


N 2 0 2 (D e jr^^IaJSJ i^j.JLjhi 2N0 ^ Oj -^ 2N0j J^LaUt gl 1^1^** LU*j / JUa 


J-* 3 rtW*M j-SL*J h h 4^j $ 4 jljj-ui 11 ijlaitJlj ~4"ijh iM <» jlaifcp U^ji jr*j N 2 0 2 + 0 2 


2N0, 0 


$ 2ubJi JtlitJi 2 Lc^_u j.jjL3 jtSjl ,flj S^iULJi jjit <L>u3 

(2u*UJ1 J-cUuJl SUjU. Vj^fcu V^jjl) N 2 0 2 ^SjX 1 j"Sf0 ^ ^.jU.n 31 g 

OilcUtla ^ ii'iU J-4 4- ^>4 N 2 0 2 i^a^hM jJl luSjII u^© 

.J^LiIU 3ubJI ai^mi 


4^ jM^uJ I |j^J i3 

Rate=K[NO][NO] 

Rate=K[NO] 2 ji 

^uJi j^jLa ^ O z ji ju ftj wu 


a^U.Tl i^taasJt 4- j£jj (C LgjV 


2N0 




iCuLijJI 


jvj^c^ + 0 2 -> 2N0, A^laatJl 

iULJt 2 UjWI 


2N0 + 0, ->2N0, 
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Aj* part jclaji Rates K[N0 2 ] 2 < u j&llu j^Uuii At>« /JUe 

ijiti Uj j&Liiu iuuit AJjUt yCSt (I) N0 2 (g) + N0 2 (g) > N0 3 (g) + NO(g) © 

N0 »‘*> * c °to> — - N0 -‘®> * co -‘®> ® 

1Lc.jmAX ijbJbtl* •* Cft*' (*^) 

JbCLflUf iJ.lt** Jirt^ ift a£ ^ 1 j frtlWIj ©i © (I) JaJI 


4 (<a 4 iV N0 3 ^ a^k*,yt iitttj 

JaLSuII 2uU» AJjUII 


NO s {g) + *J0f(g) -* J*©f(g> + NO(g) Q 

r*of(a) + co(g)-► wr 2 < fl ) + co 2 < g > q 




NO, + CO 


-» NO + CO, 


i>w i ^jvt (■») 

J^Uutt ic>« j-* 


Rates K[N0 2 ] 2 ■ ^jVt (JfiUufl Ac.j_u jy»Ls (m) 

Rates KfNOJECO] . JaLEIi Ac>^ 

2L«it211 Ay>ll y* AxiCJlj ^jVt (jtijtaiiJt 


<3 Rate= K[NOJ[F J !3 _* j_*iaa» Ac>— 2N0 2 + F 2 -♦ 2N0 2 F ltf 3V* j-6i&ai JL-U 

.UaiJtj Jj&UIlt i-iSluL&A* n4*Aii.t ^ >£3 £4 / A aL LW* i - tS -ulSlx* 


2N0 2 + F 2 

-► 2N0 2 F 

emna.ci 

© 

no 2 +no 2 

->N,0. 

a 'i i Ut \ j 

© 

no 2 + f 2 

N0 2 F + F 

Vi L i|aj Ajl->W 

© 

n 2 0 4 + f 2 - 

—> 2N0 Z F 



N0 2 +F 

-> N0 2 F 

AjUjMt ^ J) u ^ 


no 2 + F 2 

no 2 f 2 

a \ A^i j 

© 





no 2 f 2 + f 2 

—► no 2 f 4 

AjUj^u J 



J 4 JjUaO V Rflte = K[NQ 2 f i*Mh <tt In Wit Jftll 

N0 2 + 2F 2 -—> N0 2 F 4 JaLaaJI ^Uj V £*>- J^ai^ 

AjJlin Ay>11 J*3 Aa»-tj ijl»- J* J*LAU' jV <U*». © 

. A_aUJi J-cLAUI AJjIm J-**-*« jjjjIajtJt £*■?■ l - k *^ c ’ 0) 1 Ai3ASH Jojjjil* i>bo IfjV < S-> . _;■> ■ i f> 

*4Jj-ua> 2 UjQJJ i*U)t A-lj^ il ^ I A*-* (^) 

Rate= K[N0 2 ][F 2 ] j^iiull Jjti** V * JnJ i u>j^ (^) 


®oo mlazemna LuJl lXo/Ho ja/V/JI ^±j>£>I 



























: *u 4_uVi A + 2 B-> AB 2 i^vi /JLtf 


J^UUi ioa ^uSLu^JJ j jLfc JiiL>u Ja ||| 
J^LsuJi Ija 5lc,j^ j^jUs U (fci} 

jXrLiuJJ AjUJI 4-u^li y,A U 
J^UuJl tjA JL. ArfJrMrfijfrJ I u LlSjhI I La <*) 


B 2 +A 


B + B --> B 2 ^ 1 

—> AB + B 4ju>w 


B + AB 


-> AB 2 


J^Laltt «UUJ 1 SJjUII J 5 J 1-JjY* lj!^£IOi J>V J^LOt IOA 2 -j£» u 1£j 11 aJLA jJl>u juS (I) 

iLuUJt ^ jfiisat (aA) Rate= K[B] 2 ji Rate= K[B][B] jA ^LCj-uJi j^iLi (tari) 

AB j B 2 ^a 3mfrVa*ajl1 jtjit ( j) 


(13-5)>i>w 


<wy2l ijA £l£iai j+aA tjA 4j$^e U i^fcUuJ 


£l>j| 


JaUUI AJibta *1 

t l j JS 3 J^cLalUl A^jmu, <-C& I *2 

ijJai* JS3 J^UUi 5 lJj-4 *3 

4 Ja 1 .^1 I Jl jll J^-c -4 


^JjVl Ajl J^j L 3 (2) 


2N0(g) —> N 2 0 2 (g) 

2(H 2 {g) -> 2H(g)) 

N 2 0 2 (g) + H (9)-> N 2 0 (g) + HO(gj 

2(H0(g)+ H(g) -> HjO (g)) 


H(g) + N,0(g) 


Rate, = k,[ NO ] z 

Rate 2 = k 2 l H 2 ] 

Aul Lll \ j . ^ T1 L3 

Rate 3 =k 3 [N 2 0 2 ][H] 

Aju^jJ* 

Rate 4 =kJHO][H] 

4 im 4 J Ajij-uJl ^jjjLiS 

Rate s =k,[H][N 2 01 


lazemna.com! 


AjjjiU* J^UuJl AJ^U 4 ibuV 


> H0(g) + N,(g) 

© Jill 


f 

K, 


JjVjUH J^l>U 


2N0(g) —^ >»^{g> © 

2 (H 2 {g) >R(g|) ^ 

>*2^(9) + H (g) —^ >*50. (g) + >*Q(g) ^ 

2fh0.(g) + H(g) H 2 0 (g)) 0 

H(g) + >*$0(9) —*-► >»Ct(9) + N 2 <g) ^ 

gull Li 

2N0(g) + 2H 2 (g)-> 2H 2 0(g> + N 2 (g) 


4<«U1I 2Uibil ^43 

. ^jVl 4 -lJjII jj* O ^LuLJt 2 Ll) jll Oj O j O j O 

. j*L£U <uu}i WiUii 4. fti i^v HO j N 2 0 jHj NjOj a^yi 

3 mlazemna Ij^Jl IXjO/-\Lo ftp xj/'V^cJI 


© © 






















(14-5)*^ 


djjjji 1 i*Ult iUjLaw ^juS ! 0 

JSJ <tc jmmJI u 2 i 

'iuun ^lu> 4 u 0 

$ Ijtij 4 LCji*luU 0 


^ U <**>*ll jfiUI <y £*i \ &*4 

N0 2 CI(g)-► N0 2 (g) + Cl{g) 

N0 2 CI(g) + Cl(g)-> N0 2 (g) + Cl 2 (g) 

Rate = K[N0 2 CI] j JdeUuJt 5 LCj-lu JjjLSj 




tPjV) 3 L£ju^i j>iiA 

Rate, = K[N0 2 CI] 

3Lutttt AjiwUJ 3L6 >«Ji o>>^ 
Rate 2 = K[N0 2 C!H0!] 


N0 2 CI(g) 


N0 2 (g)+ £f(g) 


0 j*ji 


N0 2 CI(g) + ,0f(g)-» N0 2 (g) + Cl 2 (g} £**1U 


2N0 2 CI (g) 


> 2N0 2 (g) + Cl 2 (g) 

Aijjjii 2UUJi J-fcLfcd* 2 ujum yA) 

.^LaJI JdtLiUl Ac. ^ j^iLi jYt ^A JcLalU A«1 jJI AjU jil 0 


j^Lfl 2 _« JjUsIj Rate- K[N0 2 CI] L*J jjiia jY Aa>«jj ^a ^jV< ^1 0 

full JcLttfi 


:W 2 I 


(15- 

5)«>» 

1 3H. 

t + CO -> 


mlazemna.comKi 


H 2 + CO - 

h 2 + h 2 co 


CH 4 + H 2 0 JcUl Joyi I 

-> H 2 CO AIJ»j 

» CH 4 + O a*j jaj, 

AjULjpiM j 


-* h 2 o 


Rate = K[H 2 ] 2 [CO] (m) Rate * K[H 2 ] 2 [CO ] 2 (t) 

Rate = KtHjHCO ] 3 (Jfa) Rate = K[HJ [CO] (j) Rate = K[HJ [CO ] 2 {+) 
Rate= K[H 2 ] [CO] >aj pun jcuat Aaj*, jjjis ji*j a^j* aaj^i j^sis ji Jail 

(*) ^LjLjwV 1 t Jj 


j-cia j>r 2 HBr + N 0 2 -» H 2 0 + NO + Br 2 .^jLiJi j_cL 20 i) AJutaJt ji c^*ic tit /Jlie 

^u.,,.jti HONO jjjG ja i _ T ic jcLaUt 1 A 4 J AjSAJISA* N 0 2 j-» dJAij Ajjj^ « HBr j* j_L»-ij Ajo>> 

jUtfl _|•■ y* 3Llo>>> JL»^j L«Juj AjUjuuJ I tltfjSj Br j*4 A*jt*.n j2Li iL. jIa aji j>>-_$ All^ iL JftJ 

.ASJij aj*Lm uAuk (3uun ) Juwyi AJjW 2L (Br 2 ) 

HBr + N0 2 -> HONO + Br AulaJi a$laij\ 

1 ^—j 

HONO + HBr -> H^O + NO + Br j^Uidi 

^—V“ 

Br + Br-> Br 2 g^tastti 


2 HBr + NO, —* H 2 0 + NO + Br 2 aui-vt AijWt 


©OO mlazemna LuJl I W^> &£ ja/^LoJI ^±j>£>I 


































M 


(mol/L) 


_ Vl(mol) 
V(mL) 


j' 


M - m(9> -t 1000 

<m0, ' U M(gfmol) V(mL> 


(P) jjl 3 -U 1 \ jji <1 

Ratep = m = iikim 

p At t,-t, 


Rate (1} _ Rate (2) 

n i n 2 


Rate = 

n, 


(R) 

D _ _-A[R1 _-([R] 2 -[RIi) 
Ra,e * - -^7^- 

2 la5*c) iJVAj A-Lui* jiU JaLaSJi J^»aV 

±A[1] ±A[2] 

ji At - At 

n i n 2 

, l*ji JaU ,> d».lj J*. 5UVJU 5Lcj-Jl *A / J*U1U 3*1*11 


'*** iau jAy 3».u = >U^U 

AjJUl! j L*ji> JJ-t 


Rate = K[A] “ [G] <' [H] v Jalfflia*,.. t»*“ 

n = a + /3 + Y JaLaIU XaUIl 

(Rate) 1-4 J^fcUu !*>*« .sLffoVj GiLcUult utjlj* AlMt JaLO Xaj— n ui^ • 

K JaIajII 3 ui> ut CoDj tI»>LcLdjll jLyul Aajj-JI o$ilA 


ix iiiia.^uii l 

4.1,; t_j j_jsij0n j_ui (j^loi a*,— j Jjjl*#) auuu 4.c.v>tt a-ulj • 

(ijUjjitJt Oljlaijt j) Ijt-SJij Sl^UJI ajlaitlt ) £j*»*4 Ji£ ^Ull 2i*>uJl a^lA 


Rate 


[AL 

Rate, l, [A], 


2 - 


\a 


Rate 


2 - 


Kale, 


[AL 

tAL 


\a ( 


[G^ 

UGli 


V? 


aIjIj jji-Ylj aaL* a>^j AJL». L. • 

(Aa^JIwLoaUm) - ([A]uLkUm ) a ji 

j-JlU UA>jSjJ jS^aU j>»-j 4- * 

= ([AplitLi.)^* ([GpUfiUw)^ ji 


... A , A ,t t 

Fl j** 4^1^? VI AXiiifcUt ydtot 


A 


©O D mlazemna LuJl \fya 4 *y\ W^o ^4) ja/V/JI <^j>£>I 









































u*»Ull J^aJI 


uJ*l Jiiill j e-U»ll >»$ N 2 0 5 -> 2N0 2 + l O; ^*1 Jjliill / I-5 


%£LuJI Sj>$j <LJQI ijtjuJt j* Sjii JjbbJ JtcUdJt 4 a ^ Jjjw 

0.50 0.00 > (I) 

1.00 0.50 > (y) 

2.00 1 . 00 > (-*) 


t/hr 

[N 2 0 5 ] /mol/L 

0.00 

0.849 

0.50 

0.733 

1.00 

0.633 

2.00 

0.472 


R ato _ “([NjOalz-^O sIi) _ -(0.733-0.849) mol/L_ (0.116) mol/L 
(N 2 °s> tj-t, " (0.50-0) hr 


(0.50) hr 


0.232 


mol 

Lfir 


r ^ _ -(0.633-0.733) mol/L _ (0.1) mol/L _ 

< N 2 °s> (1 00-0.50) hr (0.50) hr = 


0.2 


p a ^ e _ -(0.472-0.633) mof/L _ (0.161) mol/L _ 
(2-1) hr 1 hr 


<w 


0.161 


mol 

Lhr 


mol 

Oir 


/Jail 

(0 

M 

M 


CO JtiaUJJ MU >0 awjll N 0 2 J*UmUJ <mUI <wjll 40 <^21 JrtaJi 2 - 5 

(CO(g) + NOj(g) - > C0 2 (g) + NO(g)) 

.+ . 

LaJJJ ^U^j^xuJI t-JSl (I| 

^1 N 0 2 jJ jai> JUfc J^LcuJl j*Ju 3 *< (tad) 

CO JmA SjJ <Ld£r' 1 ffi< I * it 1 .zj ^Ju_) —AjC ) 

/Jail 

Rate = K[N0 2 f ..Rate = K[N0 2 f[C0]° (I) 

Rate 2 _ (i N0 2 ) 


^ 1 JLt Usui I 4LCr jMi *'■ 


Rate, (N0 2 ) 2 


(m) 


fjljVl A£.jauA I JJj SUjCll jjl (^1 

I s A*uJ (1*4J (jTlj 4Uj il irtM Aajjll AiV V ) V [CO] A rtf \ 1*14 jt (^) 

. 4 . v ^iroJ ([CO]°=1) 


mlazemna IJ 14 JI l^iO^al IXo/^Lo ££ jO/VcJI gljji^-1 










































NO JU owUJI ^ Br 2 jtM te«*Jb J$2I 0* o^* JiUI / 3- 5 

(2NO(g) + Br z (g) —> 2N0Br (g)) 

Ut j^il3 uuS* 

-U.S* JjVi jjS>yf Jli*' 3^5*J Br 2 jjSjj *AS* JfiUjlt t- 2 uS (y) 

,ua NO >(S>j a kc 1 ^ -UC. A^j-Ui >-^-i — (^) 

Us NO j Br 2 i> JS JjSjJ aiAfibi* Uic JfiUSJt >-*i3 t-i-s (a) 


Rate 2 

Rate, 

Rate 2 = 4Rate 1 


2Ndf 

(KY 

l JRJ' J 

IkJ 


® 


(-») 


al^<4 jlJifi ilAp *** 


Rate, 

Rate. 


f2JtrfV 

f*KV 

IjNtf J 

KJ 


is 


w 


Rate, =8Rate, 

C,ij* B ^IjYt a 

-. 1 ] I Nil JJ ■ I I! ' 1 - IM ' *. . mU ' 


Rats = KINOfIBr,] (j) / j»|| 


H 


e-WTC&J 

Rate, =3Rate 1 

ul^4 3 jUfial Jllji ** 


M 


Pt(NHj)jClj + H 2 0 -► Pt(NH 3 ) 2 (H 2 0)CI* +CI“ 

K= 0.090hr -’ iwJj Rate = K[Pt(NH 3 ) 2 CI 2 ] Jtttiflfej. jjjtf 

PttNHj^CI; = < 0.040M, 0.029M, 0,910 M) i*3 Ojt, J.uai (t) 

P«NH,»A , M N 4 7 .W * \£LjaV j i 1 to ■ M 

cr Pt(NHj ) 2 CI 2 u (■%) 

Rate ■ k[Pt(NH 3 ) 2 Clj] (i) /Jail 

Rate a 0.09 hr -1 * 0.04 M = 10.0036| Mhr" 1 0.040 M 


Rate « 0.09 hr' 1 x 0.02 M = 10.00181 Miir -1 0.02 M 


Rate = 0.09 hr' 1 x 0.01 M = 10.00091 Mhr 1 0.01 M iAH ^ 
t ( jiU*jjj ta*,«A3 jttl s Pt(NH 3 ) 2 CI 2 U ' Uj (m) 

. v -.» u -—•" yi juSjSTt JLutf Aa>«) JfcLiOJI 2^-. 

Pt(NH 3 ) 3 Cl a jo 1 mote o* Cr jj^c a*j*« .Pjj 

Cr ct» 1 mole jfii 


$oo mlazerrma LuJI Ii^O^dI WHo £4) Xtf&oll <^J>£>I 
































CHjCOCH 3 (aq) + Br,(aq) + H + (aq) - > CH 3 COCH,Br(aq) + HBr(aq) JUI JtfaU 5- 5 

JjiLirJl Acjx* J 341 p| 

1 AcJJLU Cxi Lj A^jg i im-wI |y| 

U4k JilLiull {■%) 

ICH 3 COCH i]=[BraJ=0-10M j [H*J= 0.050M 

Rate = K[CH,COCH,] a [Br,] P [H*] a*a (I) /Jail 


: >L)1\ 


Exp. 

No 

[CH 3 COCH 3 ] 

[Br 2 ] 

[H + ] 

Rate 

mol/L.s 

1 

0.30 

0.05 

0.05 

5.7 xIO" 5 

2 

0.30 

0.10 

0.05 

5.7 x10 s 

3 

0.30 

0.05 

0.10 

12.0x10 s 

4 

0.40 

0.05 

0.05 

7.6 xIO 5 


© J © ^{UJ>9wil J» 


Rate, _ K [CH 3 COCHJ? [Brjf [H*K * 
Ratet K[CH 3 COCH 3 f [Brjf [H + ]f 


1*2^ 4 2° = 



5.7x10^ _ K(a^r (0.1 ^( 0^)5 ) 
K(M) a (O.O5)^,0 sty 


(0) j Ana Br 2 _J m i hi itL j J^LaaIi j ** ijJ 

ILC'JmJ] 2L U^aJjjfcJ JLfcj 2 4 ^U>fu -LU*3 

Rate, . K[CH 3 C0CHJ? [H 4 ]^ 7.6 x> 0^ K(0.4r (M*)* 

Rate, K[CH 3 COCH 3 L [H + ]f 5.7xJ*^ " K(0.3f [JMtff 

(1.3) = (1.3) a * \a =_ll 

mlazemna.caM COCH t ,(L. 

OHXOCHj J A n i ut b ^ujl» 


jut* 2 ^>u 0 Xc 3 y 


Rate, _ K[CH 3 COCH 3 ]f [HY 
Rate, " K[CH 3 COCH 3 ]f [H + ]f 


(2) = ( 2 / 


r = i 


I2x^ = KlP#} 1 (0.1)^ 
5.7 xW* K(J^) 1 (0.05)7 


H + _I 5 u«JJb iLu^l ,> JtUuJl .*. 

Rate * K[CH 3 COCHJ [H ] ac >^1 ^34ls .% 

11 — (X + j3 — 1 + 1 — [2] JcCdn ^telaJt A i i jJt 1 

® J (D ,> ■ j>£Ll* ,> ^ j-a-» ^jLib Br a J JfiLilll 2uj j* vr-./3U».Sl. 

lOAj AIjLj Br 3 ) Uuj <UjD CH 3 COCH 3 j H + >jSi jj 

> jfiLiiHj >- = Br 2 j-SjJ y«* O * ^ J*u&» SLc^ 4 .pjj v Br 2 ^ ^ ji 


.A^^uJi J^jla 4 . ^AJ Vj Br 2 AJV-u 3lu jli 


O mlazemna b^J[ I^jo^I IXj 0/-&0 x>/^aJI s^Jji^-1 

































Rate = k[CH 3 COCH 3 ] [H + ] l. ( 1 ) uOj tft M 


5.7x10 5 mol/L.s = K(0.3)mol/L x (0.05)mol/L 
5.7x10“ s mol/L.s 


k = 


(0.3x0.05) mol 2 /L 2 


38x10' 


L/mol.s 


Rate = 38x10^*_^_x0.r^ f xO.OS^i = 38x10^ x0.005^J= |0.19x10 


mol 

XT 


M 


: mmm * y iiaJI jyl i j JmII JJam 6 - 5 

CH 3 COOCH 3 (aq) + OH~(aq)- > CH 3 COO“(aq) + CH 3 OH{aq) 

K = 0.14 L/mol.s Rate = K[CH 3 COOCH 3 ][OH“] I jyU 

0.025M OH " ^ CH 3 COOCH 3 j4 JS jj£^ uok u (1) 

* J^t 4. CH 3 OH 3lc>«. U (m) 

Rate= K[CH 3 COOCH 3 ][OH-] = 0.14 ^x 0.025^x0.025^ (I) 


= 14x 10“ 2 ~ x 25 x10-®x25x10“ 3n £! =8750x10“® M.s" 1 = |8.750x10“ 5 
Rate 


M.s 


-t 


f (CHjCOOCHj) _ Rate (CH 3 OH) ^ _ 0 , ta 

^ ^ ^^(CH^COOCHj) TAd tC (C H 3 OH) 


8.750x10~ 5 1 m.s -1 (y) 


J-uil u}L> 2Cfi>rt jLi OljJ J-uil J>*£a JjUj u*>* JJ* jl / 

8.75X10 ® mol/L.s = <CH 3 OH) (CH 3 COOCH 3 ) 


^ yjUJI $>iUi >*§ 2 NO(g) + 2 H 2 (g) - -+ N 2 (g) + 2 H z O(g) ^21 JfUiU 7- 5 

(JcLTill i~ii if I (I 

Acquit lXoD uu»i (y 

j j^SLi UJlXc w Lc. ITU 1 i^^m iii iii 11 1 (4 

8.0 X 1 0 ®M ^jUj H 2 j NO jr* js 

©00 mlazemna LuJl I ^XmuI W^O £4) XJ/UoJI 


Exp.No 

IH 2 ] 

[NO] 

Rate 

mol/L.s 

1 

2.5x10 3 

5.0x10® 

3.0x10^ 

2 

2.5X10 -3 

15.0x10“® 

9.0x10^ 

3 

10.0x10 3 

IS.OxlO" 3 

36.0x10“® 


























Rate = K[HJ a [NO] P «3a (\) Jail 

2uC>uJl iL. Jjlj 2 3 | 


i Ot Afc«J i *■ 


Rate 3 

Rate 2 


K[H,]f [NOlf 36 xjy* , K(w« 1 ir j y , flfi«<P^ 

KfH.E* [NO]f 9xi*^ ' 


(4) = (4)“ •* Rgi| 

Hj ajyju ^jjvt ajjii <>• j^uui •■• 
3Lc jmSI j^ila £- 1 Jju 1 Ajj^j 2 xbjjO puuj&i [I 3U±s '_■ t —~ t 

9x>e^ m K'U-s-*'nf^) 0 (i5xio-*)^ 

3x>9^ * (5xio-*)^ 


(3) = (3)^ * \P =1 


n= a +^? = i + 1 =gl NO aty^j ajp ••• 

iSNMML Rate - K[H 2 ] [NO] o#iii ■•■ 

Rate ■ K[Hj] [NO] tfjmW ( 1 ) ^jt >»3 K uiw (h) 

3x10^ S = K(2.5x10-*)^x (5x10-*)^ 

3x10~* mol/Ls 31ft rt 4 _ 3 

- . r —. , „ i. , a . ... ,i ■ ii s 0 , 2 ** x 10 L/moKs 

(2.5x10^) mol/Lx(5x10~ 3 ) moVL 12.5x10"* moVL 

Rate = 024x10* ^x(8x10-*)M X (8xHr*]ll- 1536*10-* = il.536x1Q-*l ft.- 4 M 


K = 


0»i CAte) + 0,(9)-» 2CH,0(g> + i|o 2 (g| ^lllJtfeU/8-5 

iJcLdUl (1) 


K 4^4^$ (4J 

(JjE J^SjJ J}jSa U*U& I ilm>l (¥) 


2.0x10 M C 2 H 4 j0 3 j4 


Exp.No 

[C 2 hj 

E0 3 ] 

Rate 

mol/L.s 

1 

IjOxKT 8 

o.sxicr* 

UxlO** 

2 

1 . 0 * 10 -* 

1^x10^ 

WhcW" 

3 

2.0x10-“ 

1.0x10^ 

4.o»i<r“ ' 


Rate « KICjH,] a [O,] P jcusn u*«3 y 2 D (I) Jail 

1 Jfe 3 (>.3 P 


Rate, . K[C,H.ff [0,1 . KtyitfO" (U.i^ 

Rate, KtC,H,l“ [0,jf IxJO^ KOW'I* (0.5»10 J )^ 


(?) ■ (3^ ■* \/3’i 


^Qmlazemna Ljl^JL l^cuatol Ilo/^^Lo jta xj/VjcJI <a»£>-I 






























0 3 arvju oJjvi 3 uj>ii ,>* j*L£Jt 


4- 1 AaJ 1 1 _ T Lc 3 Aj jj>Zi [ftmft'i 0. 

Rate, - K[C 2 H 4 ]f [P 3 ]f ^ 4xJ6^ _ X(2x10" B ) a (lx1Q- 7 ) 1 
Rate, KIcK^KF 1x^ 0^ " X(ixio-*) a (o.Sxio^) 1 

(4) * (2 f x(2) + (2) =* (2) a * grp 

n*a+/? = l + l»[2j C 2 H 4 sjvjj iujjii ,> ••• 


Rate - klC^] [o,] 1 .Vj t i pjjDO •% 


Ixio*” ^ =*K(1x10“*)^x (O.SxlO* 7 )^ lf>x»iit>at(1)^^KuUl 


10* 1J mol/L.s 


10* ,a 1/8 


(10**) mof/Lx(0.5x10~ r ) mot/L O.SxlO* 19 rooVL 


2x10* - 12000| L/mol.s 


Rate =K(CjHJ[0,]«= 2000 ^x(2x 10‘ t )H x (2 x10" t )m» 8000x1O’ 14 ■ texIlH liU* 1 (*) 

•m<$I *^U*U JfUjI /9-S 

Rate = K[0] [O,] z 0(9) ♦O,(o)->20,(9) (i) 

Rate * K[CI] [HJ /g Cl(g) + H 2 (g)-* HCI(g) + H(g) (w) 

Rate * K (NO,) 2 /g 2NO a (g)-> N*0 4 ( fl ) (*) 


^ wjUJI 2N0 2 (g) + F 2 (g)-» 2NO a F(g) t JflfteU ZIP'S 


JuLjmi 

j^jLi iil_4 J_a OMitUaui 2Uu y> U» (kjl) 

J-fcLdDl CiJl^ 3 Lw 3 yya^t 


Exp.No 

[NOJ 

[FJ 

Rate 

mol/L.s 

1 

0.001 

0.005 

2 .0x10"* 

2 

0.002 

0.005 

4.0x10"* 

3 

0.002 

0.002 

1 .6x10“* 


900 mlazemna LuJl I^xmuI IXo/fco go iO/^LaJI ^±j>£>I 


























Rate = K[NO,] a [F 2 ] ^ ^ (I) Jail 

4£j*luJ 1 £- [4|jni|^l1 JjU 1 (jiC 2 (It mrtl Qt % #j ft JUJL>wf 

Rate, _ K[NOJf [F z ]f ^ 4 x>tK _ K{ooQ2Ho oos)^ 

Rate, " K[N 0 2 f [Fjf 2x^ ‘ K(o.00l)« (0.005^ 


_ 


(2) = (2) 


Of =1| 


A£,j-uJi JjjjLS 4- 1 * -i*J 3 AJjj>a jit 2 Aj^>u p —^» P 


JUJUhjJ 


Rate, . K[NO a ]f [F,]f 
Rate 3 k[N 0 2 ]« [Fjf 


(2.5) = (2.5) 


fi 


P- 1 


4x4^ _ K(j^O^) a (0.005)^ 
1-6xjl^ J<(iJ^0^) a (0.002)^ 


Rst© = K[NOj ] [FJ iijoji jjjii *'■ 


n»a+/? = i + i®[H 


a - 1 ^vt slu^ii no 2 j^UlUU (m) 
P = 1 aujjii F 2 

Rate = K[NO : ] [F 2 ] 3lc>uJi £. (1) ^ ^>ju K uki (-a) 


2x10 


K = 


~4 mol _ 


= K(0.001) m -x (0.005) 


mol 


2x10^* mol/L.s 
5x10“® mol 2 /L 2 


= 0.4 xIO 2 = 40 


Umol.s 


A2I aJ^Uil'■«iiiAi gd6U$ J - : 11 «wti* .j JAI Jlu / II- 5 

HCOOCH 3 + H 2 0 + H 3 0 + - i HCOOH(aq) + CH 3 OH (aq) 

tty* j*ili J H 3 0 + jjjSfl fJu; mm Rate= K[HCOOCH 3 ] J^Uull j*jli 

? J^LiUl AJ^Ub* Ji j* (SX>! 1 JitiJi 

.JcLOt ¥ ^llj J*L£Jt 3Ltj-J aALbJl i^Wl v H s O + y¥ JaJI 


MjUI ^*$2NO(g) + 0 2 (g) -► 2NO z (g) 600K 4j* ^dSI Jt&JI / 12-5 

:^l J^l j 

* 

jALiuli 44 ; j-lu j-LU-ljI |l] 

JUS J^SJj J^SU U_LuL w lc Li!! I 4A-JM4J J ' " , *" 1 (u] 

0-O5M j 0-02SM O 2 j NO j < 

N02 NO 4a ja# I (■%) 

(1.0*10 4 ) ^ i5|L*i 0 2 Mj" aais til 


Exp.No 

[0 2 ] 

[NO] 

Rate 

mol/L.s 

1 

O.OI 

O.OI 

1.2x10“® 

2 

O.OI 

0.02 

4.8x10“® 

3 

0.02 

0.01 

2.4x10-® 


©00 mlazemna LuJI I$joa£)I W^o gu) jO/^LoII 







































Rate = K[ 0 2 ] a [NO] P (>) W 

iLtjoiJl 2 _ U**ki»a3 JLftJ 1 3 AJjJO |«u«£i a a*j 4JJ»3 


Rate, K[ 0 ,]f [NO]; 1 ^ 2 . 4 x;tfK . K( 0 . 02 )° (Mt)^ 
Rate, ' K[ 0 ,],“ [NO)f 1 . 2 xjr*’ K(O.OI)- 2 (SkOlf 


- /o\^ 


(2) = (2) 


a =i 


O z SJVjj 5 UjjI 1 ,>• J^LaUt 

a^^ji o^jis 4 . j*j 1 su>Kj ^ 2 ij>»o n-ai P ^ 


Rate, _ K[Q,]f [NO]f ^ 4.8x;uK s Kfi^T) a (002)^ 
Rate, ' K [0 2 ]f [NO]f 1.2xW* \({Mrt) a (0.01)^ 


(4) = {2) P * (2) 2 = (2)P + \p =2 


NO 2UVOJ 4-iliJl SLujU ,>• JaUuJI ■ 

n = + /? = 1 + 2 = |3] 2 beun suujitj Rate = K[0,] [NO] 2 f u*itf 


Rate = k[OJ [NO] 7 


Ac4 jj13 'L. (3) 3b>?i K u«xi (m) 


2.4xIQ -5 =K(0.02)^ x (0.01 ) 2 ^ 


k = 


2.4x1 O' 6 £ 


24x10 


i-6 1 


12 


L 2 /mol 2 .s 


0.02!^ x 0.0001^ 2 x 10^ m L f 

Rate = 12^-x0.05^x(0.025) 2 ^ = 0.6x0.000625^1=0.000375 = 13.75x10 

jntfp .s L K 


mol 


Rate {NO) _ Rate, 


Rate, no) = 2Rate (tJi) 


Rate (MO) = 2(1x10"*)^ - |2x10 
Rate 


mol 

TTsT 


( NO 5l cj^,) 


Rate (NOj) = 2Rate (0) 


'(no 2 ) 


2x10 


( N0 2 ie>-) 


JaLaUI AJjLm 4- U$jV> 4 JJtc. L?jUu J NO z 5Lt>-, = NO ^1^4^*-' j' 


A 


jy4 AXubdl uJUpI 


0 mlazemna Lx^Jl IXo/-&o g/o jo/icJI 




























I o ; LaJI 44 * 13-5 


U* JS UaaJI Uaail djLaJI$ 


Ja2i jJ^LaU^ iiL^.jjs j i*~ i 


< ^ ftUsr * a^s **z * f “►) e a^uai Jijii ^*u >liatae>*^ ij^uuj ( M )' 

iitUuii jijXi JjSi^ j.i-. 


jj j * * l) ^ ^ ' l "* 1 ^ j ■■ j ■ 

->-**» t^>vi j-jsiia 

1>jA >J>*J 


j>* Jh£ UD jkjjl Jiyu £uLi JL J Jklfljl XlyM (w *) 
1Jw ^jyif I Ujil 


o~» JcLaU JcLfljji 5Lt^ ■ (Ua») 

J—&Ajl£. \ i rt « Ok jjJjYl iuJyll 
j jVi—j V jl 4_lcLaHl jjL_L' 

l.^ik .l . . 'ec jA iff 4 __ljJ^U ufi 

# 4i£ F Liui> ijiy 


SLULatSjUi^yidfiLiMJit 


-U^.u 0.036M.S 1 ^$Lwu 

(M.s ' 1 o** jdIffigini ) t£$L 
2A + 3B -> 4C + 2D 

mlaze 


4rtf C 4 £jmI jl oUdl Jf U jyJ 14-5 


0.009 

J 

0.018 

3 0.027 

3 

0.018 

0 ) 

0.009 

i 

0.018 

3 -0.027 

3 

0.018 

M 

0.144 

j 

0.072 

i -0.048 

3 

- 0.072 

M 

0.009 

j 

0.036 

3 -0.036 

3 

- 0.036 

M 

- 0.018 

i 

0.018 

J -0.012 

3 

0.018 

M 


Rate = Rate|A) - Rate < B > - Rate (o _ Rate iP) ^j, 
2 3 4 2 


Rate, A , Rate (C , 


Rate (B) _ Rate (C) 


Rate (D) Rate (C) 


2Rate, c , 2x0.036 M.s 1 _r 

Rate (A)- 4 - = -4-= 

3Rate |C} _ 3x0.036 Ms' 1 


0-018 M.S 1 A <UY_y JLcyvJI jL*uY 


Rate (B .= 

4 


= |0.027| M.s" 1 B iJY.L» ji»jV 


p t _2Rate, C) _ 2x0.036 M.s” 1 -—r, . 

^ “ --10- 018| M.s D aJVju At>aV 

D . - Rate <c> 0.036 M.s” 1 r—— 1 . 

Rate--—-=--- H0-0091 M.s 1 (Rate) suun 


0) £j& ^ I 2UU.Y1 -•- 

©go mlazemna LuJI I^jO^I WU* S' 0 -G/HaM <±JJLi>l 









































NO z (g) + CO{g) -► NO(g) + C0 2 <g) :^| Jrittli/ 15-5 


JjJLjJI j^Lsult juUi ><j 
tatjlje* JJt> 

4Aj— jfiLS 

jauuHiUii 

Rate = K[NO a ] a [CO] ^ apa 4^ Jail 

1 2 2UjJ>o f4J 2l£>wJi 4- 2 Cl jaa^U 


Exp.No 

[N0 2 ] 

[CO] 

Rate 

mol/L.s 

1 

0.10 

0.10 

0.005 

2 

0.40 

0.10 

0.080 

3 

0.10 

0.20 

0.005 


Rate, _ K[NOJ 


1 a 


0.08 . K(0.4) 


& 


Rate, K[NO,]“ 0.005 K (0.1) 

(16) = (4^ ■* (4) 2 =<4)“ 


1« 


a =2 


N0 2 AJVJU SUiUJl 3 UJjit a 4 J*buJt 
3 j 1 a*j P jujjj) 


0.005 _ k(0.1)(0.2)^ 
0.005 ' k<0.1) (0.1)^ 


-» 1 = (2)^ ■* 

nlazemna 


(2)° = (2)^ 

:om|R 




(0) ^jUuj CO jcumi i^j 
n = a+/? = 2 + 0 = [2] auiisii j&iiiii suuit Rate = K[N0 2 ] 2 apis •• 

[CO] J^k J ai ^ [CO] Ui*i 30 jD cmU [NOJ ji 3 _»1 a- /ttftU# 

4. jftA. V (/? = 0) CO iJVaj jJm 1-ujil a* ob-bull a* 4 v 

.j^iaai 41 a j— a>>^ 


: >$ J£ (jrf L4I ^»WI j^dLUt U / 16-5 

(*fi2 Y ) J*U3l V /g JfiUJI Sjl^* (') 

■hjftntt uu»a*t>-«M /g JommJI 4iUa (h) 

iL>au)» ai^ii uiiaj aiALKtt A»jit asua ^ Aw v /g ^iUUf^l 4*Ua$ 4iUa (^) 


®oo mlazemna LuJl l^oisol W^O £0 XV^Lo)[ <^J>£>I 































* liUj SjtjxU m£U ft jtf U J.&L&JI jAj C $ b $ a jjjJtJI 



I yUUUI cwjMi (jJc d-y^II Jrfl$all j££i £*a§ /18-5 


iaLj) u u . mi t£Llij J-cLoall %£j-u y_* JLjJj ajliab) g 
3 >-S ji ^jl—J i-SUa ilLLUJ uUjjjJI id* jUsjlj SLS^I 

- <U 1 1 rj I uUj l frfi <tl 4 JUc 1 JLf ^ ~a a lk% 

i^bj l^LalXI 4lj^0 ^4L»-Luilt AjLj} g 

lJ~£r jn- 4 *L-4>J J-tLaltf j^tll 4fiitI 3L^L^*ti i^L-jj yV 

g>4«i HCI £4 ^ >_f ,b h h A.m * Jtitl Ju-u* WLatflJ'i 

- * t JLfe £4 |»J 4ilijl4U 


*>ljadU*yJ (') 


iujth -« 4»UI1 (w) 
4i£uuU J)|«dJ 


J^UCLj 5Ai*£ «at>U a^j ( h J^LOt , JiHjkj g SiiliUI ,u 

£-* dbLuj J-^Uuj LjJLu i i rvfl^ tt gj* 


>4-Sl ***T 1 4 tJLfc 


*j_jJUA aJt 3uiti^ 

^Uj^JI * # m i i ij >jS*>j i^bj JjsLtfUt 2ui^ /> li^Lkin Mjtt j 

^- 4b4 iJl*aJi uUil irtl t t i jJjJa io>j 4- (^fLuJ^tJi iJtc 

itl j^yC^ur d ^ Lij 


w 


800 mlazemna LuJl l^ois£)l Ijutffco ££ jO/^Lo}[ <^J>£>I 

























jhaLJI JMIl| 

g$U3il§ 

v <w2l jiael^aJI ^UU&mI U /y* 



yfttUJI fM 

SL-utJdkll jdAJ 2UiJU£l uUi^l SUauj yjlalt J 

0.1 JaSjJj ) *JLatt yjaubjif ijjSUl 

J4jfLsajJ Jhhgjl 

HCI 

mLmjLLm 4- j** 1 *-" ,, ‘* t JjOJtj n ifiTtj Of j.^mHII j *■ It c 1 ’■ ■-- jj 

(lUGS 3UO %40) MlIjU-Jf 

h 2 so 4 

J-oyjlj Ml»JU»VI AcLO g 

HN0 3 OjJuJIja«1> 

yuuj>Jl jj_£U ^ ^UVt 2_j Jallatlj ^LlLu^LJI ^cLLd J 

(%4 J+aTiwII J^Jt £. ybwbtft U )JiK^ 

dLUiJijAti* 

CH 3 COOH 

JLmuiSjI 1—0 J i - 2_jjLiII mUjj-jHI ^ £** 4- Jj—?*3*» g 

*UI £• 4i«jKH 

OJ*jyOaJ' w <ifc*L> 

h 2 co 3 

^jVr (jSi.VJ1 j Jit Jbu*aj y^Ul! - 

Ju^lf jA*\> 

HF 

OUul£Jl fjLLujy-Jl fib JS^Aj 

Siiiiiii«yi ja» \$*}\ 


* 4*a\ c^uai wWI^mI <*4 W /yn 


J^iJt Ujpya £- fi.V^KAmJ g 

dLu^jjl^aJI 

0 

SUOaYl 4 -J j»Utair jsJUl 31 ill cUacV 

(^UkJI jU) Jjjjj^a 

0 

E iu 4.3 .a_.uii oi_a^1 ^x* a_«si^m ^>jin 2-itiv ^ 

i 

E 

1 

© 

2_uI21l OUftfl 4 ,kjLOi 



AjjJUI aibjj 4 -bL^jjJj 1 > Utn & J 1 1 


© 


. La^ui-j jjj^Jlj iUiLO* L (JUuSjjJUA a JL£l£ j >.«"...*> • 

l»<n'frH Ji»lJ Of cJJ) ajjM (HCOOH) jA wmmJIj JOJl 2u«J Ju& ftlYU jjLui • 

I «mUI J-IU1 

v <Ma»Uil glMlI mm $A U / Jls 

* ) H M^jill Jw*^J 1 jjjl 4*m '20Ut (JjJOvfcU ’<LaO*LnJt A hm yf £ 

4- (H 3 0 + ) jjjLj Ai6>J4U jt 

Hd« - JfcSt - H,o^ + cr M ji HCI,„, -±*_> h;„, ♦ cr„ 


©go mlazemna LuJl W^O £& jO/^LcJI <^J>£>I 





























v mUI JJUaAJ alfadlt ijjA U 

jpjVl (jfjJJl j-4 0 frt ^A3 (uflij fif>| JjYjJi ^ JL£ p$I jJj iri* L> 3 ^ W 

uljjdtl 11 j mtSl * (H 2 ) |^JjJU^)l jl£ u!Ijiflfl |4^*4 J4 j^Lili© 

^,Ljj^S3I jLjjJI Jj—uajj j-Lc iLJbLdJl I 4 I 2 UjU 1 *^Uj 1^51*1 pj£&f tJljiill CjIJLu^jjJuA Jh4j 

J5^*j jl f O JC»ij qjQJI ItflJjta < < jinj 

V MUIaII dUjdll MM $A w / Jit 
*^sm 4 Jjl>u 2 l (OH ) aj^j 4 ^u Jici^dU 2 LuUl ^UJLaLSJi Uim jl 5 

KOH m K^, ♦ OH m 

, 4^111 a>*LI uUyall ^ U > 

aji feir q . la^i dar 4& =»» - 

. (NaOH) ^a^j\ AMi&jjtiiti j>btli Ji* yA«L«» & u*^* ® • £ iV 3'^ ^ ©/g 

. i«Hi Vt ^ 4 >Vl £yi “i “** 0 jjkj dij irt jj* I JjVbitl j^4 0 tl£ £}$} jji 1 ^ 

• *Uj L»^UI .jtdil (J.: bcu) £* JaUmj © 

.(jjttfl 4 >s LfrLJjlSt ^b *£11 jL 2 l J^>i ^ subisri it? auitli l*UM»- © 

4*tfl abjM ja» 1 $aJU 4 *>aJI (toAUU 


/(1884) jn^yi 


.^illl J>bttl 4- (H) ££&*l JjLiJ ^st> ^2J1 0jU< 3* ' jixUttH 

HCI (aq| _ > H^ q| + d( a qj ■yr'Ut J-P ^ 1 4- H* ^ iKfcWL?' HCI J / JU» 

lAj_m? jjiMfT 1 ljLjjjI ^ pjLH (OH ) JU-^uSjjdUA 4 r 3 - 4 ^* ^ ^jUjo g^UI 0 iUl Sj^UJI 

,^U( J^bJ) 4. 3 uILuJI 

.^L_tl Jj t, *tl l 4- OH uj— uS i} Ju^H ul—jjjl *■» L-^jV jj*j j <jjl 0 i t r tS NaOH j j ~ > -»*i JL»>^ 

NaOH, 


(aq) 


^ 3 (aq) + OH (aq) 


Jlilt J mu (jLcj -qUl iLirt* OH H aImI <V-. t * 0 : JJlaUl 


HCI M + NaOH (aq) 

H< aq) + 0H {aq) - 


•H,<V Naf„,+ CI M 


•H s 0„, 


ljI jAaSi wi, vjya<jj tjA jj» GMtLaj ^L>uu ^jmu* 3 pi Ci^ UaTuti l jdrjdyjjl Aj^lAI 4jAAl 

2LJ^ Sj->*\ ljLjIaj ^Ji C/jl (ajjLum£j^jU 41 I 

2LiiUl J^bell 4- (->) fl3 <+£> jl (»0 JS^JyjUu ^1 ^ SLi^t 

JSLuj jjllt 3 .lyua)i aAi^aiij 0aMS$*£\ Ut. NaOH ^ HN0 3 ^ j^d 


NH 


3 j HF jig JJjjtl UbJI pjljJ dJUi lo> (>>* 


.^buaud tjjuq 11 jlu 

_ 


iljA d*jJ 4 jb # Ul 2 - uiwaj / ®4»14 


i^yUl 

jmuII ij j « t l SLucmUiJ’I AJIAm yjlll i-cy*£j (^ClJlj i HjO* jAj 

HjO + *g^at o«l ji H; q) U«) 


(DO O mlazemna LuJI I^jo^oI W^o gu) iO/UaJi ^±j>£>I 



















H + + : 0—H 


j * 1 


H 



j ** 1 


/(I923) ^j»i - • 

3U&ljjH a jilt jA jAdLfcJl 


31 i/nmll jjUI jJLCrUUl 

l^lcLail j-4 JUtol p»i^ru jJI JfiLttfl ^A y jA»l» J^Uj 

>usj wu> (A^L-cLS — jjk* L^ } |UI 4 [ j'jJs HCI wbjjiSjjJUgii jiuU jjU /J[Lja 

jjji i rnlCi IgjV jJLc,U£ c Ul 3 Jlj .IUuu U*uj H+ juiiu l$jY w i^ a HCI 

HCI(aq) -^ H + (aq) + Ci“{aq) {^j^t ijbWi 


H 2 0(/) + H + (aq) 


-> H 3 0 + 


iLutitl ijlaitfi 


H 2 0(0 + HCI(aq) -> 

H 3 0 + + Cl (aq) 

•Mi ^ 



jjji f ^ 




gtaiu 


H + JUXOI 

/\ . 

H-O i + ®*CI« 

(2 s jfb* ! b') 

(1 *-^L» 

t aa ,.■;» = 1 - 1 ~p ■ 


J^LOt 
(#J-““i 


adLclA £_« *- (J-cLu xLI^Um j_<> kla>>^ti 

y + .. _ HCI jt t ^ - jztijjj t#*, um. (^i ) 

■> H-ot + 1 9.1 1 ^ii)cr^U.L^) 


i 

H 

(i 

{^3 ja4*> 


an 


H 2 0 JJUj WlU ^ j j^ Lj — 4tJ U^U- ) 

£$3 (jJ>l o* 4 ^) H 3 0 + £# (jAclj} 
£h£ ijLj-C £Ji) J-Sj i JLcla ) 


(H + ) gf^jjtjUU t-iAlj i 4 l&312m c&^“ ijUt AijjJ 5JLfcLfl — j<mI> £Jj 

JL j ^ u aV Jj* v 4j£JJjuJ <—iAj lAju 3m1j 3Ju>dft 

(H + ) 31*32 w> jJl£,L21 L3 i ij jjjj 4 1 4 jfl 311^4 jhrt ijUc — JlfcU gjj 

uiAjl J-44 A) L^i iJUSrliaJi JL32*«l juj jcjU ,jj^l 

JCL&jjjhJ (H*) u£JJ>4l 4 " ***jj < jUaUb JU32ui JUu 2LmUI 1 ijUi jjjAtl ja^Lxll 

(H*) I n m'ijjJ |j3lU j ) Jui^ 4 jm 3ajLU 1 i^Ul SjLfcLjJ^ 

J>, t ii.L.t*. 1 {^l o L3 iJJjJLa t J 


© jl O mlazemna LjuJI Uo/^Lo go xi/^LaH (±jji£>1 


















US .Jjei tj£2 j HCI J —'* J£mj uJm (. .\i< .-'> j-UiL-) HF Jujjli ,jjlj JLu 

«>Ue& F £-* HF jt>iu 20 jU1) aJ>A 2L 


H 2 0(£> + HF(aq) 

diifijf (2>*l»-j 

H’ JL*» 


H 

■ t 4^£li I 


(2 


H 3 0 + +F{aq) 

(1 i2i^j4 5jttG, 


H+ ^ fuL—>. » 

*• ” I + * ** — 

H-0* + (H*F* ■ - : j * H-0: + *F t 

V-/ « \ I 


x H-0: + :F t 
i 

4 . - . . (ajjasjfifl) 

{1 jjjJja-Lm 


JJUj L«Jlij (aIjjJ dJu£l4 — p»*L>- £pj ) 

ijucli jrjp ) pJ>* H 3 0 + ja io-fiis H 2 0 

(-^ . (pjjJ ~ 

jLt l nuj ai i rL j H 2 0 j HF i f ll inj) 

^4L»i£ H 3 0 + ntj ( ^ 

F JUj^Ldlt j^j! l*-Lu (j_v o ) 


/aUa>ik 

ft *J. a am ^iUt iJ>b^ a.j»U J££j ( H + wU w l glu ) /Kin *ltl £. (HCI) £$2 u^J 3 ^ © 

H |J t Ifl i<nY 4.1 tu.J Lj ^ H 2 0 p4 uJILd3l dJb&lId pt p « * J 

H 2 0 p* F pi ppJuu lo£p JJLfl JCiiii (H g-ujJ i ll S Tiui cllt £- (HI ) > p*x*L>- pbjd Ju£ (^) 

J ^rNmifT p .C*Hj AJupHlI jjJ^LaH &j£ m fair> L 4 JS ( A,yjyjii) pjJjjjJl AjfJLAd dJbj pa*btJt dpja uJAlj W£ ® 

*( F“-HF Ji* ^33 3JbpJ JLk-G u^UJLtdll p^SjkUj HC 5 JJU ^A U U«f* 4-bjj9 jJbfiLiifl 

{ *A rija ■-> -Xjz. Ls ) N H 3 LU 34 VI pjG JUbi 
NH 3 {aq) + H 2 0(f) NH + 4 (aq) + OH”(aq) 

y (juu* 

I - - - J+r/X - 

H-N. + ^),o, H-N-(H) + .0. 

H H H H 

1 ^‘-.* C. “ J *" 1VI t. (j;J "jJ. -lt ■,‘* i j) .*tjL., -IM - > < itnlj jj 4jjlaj hitaiifr- »Ut ^J^La 

jl jrt*l 4tUf i HF j HCI ^4 <ULciiy JLJL& J ^4 ) AS^Iu^ 

*Li^u_3A4f IlS>Lm «L«U pf £- *1 ftl cnTl pic ^jycldS 

_ _ _ _____ _ _ _ _____ ___ __________ __ _ ■■■ ______ _ ___ __ _ __ _ __ _ _ m _ m mmm mmm ■■■ m mmmm<m hhh ____________ _ 

» 

(1939) y^a»UU • 

^UauUj djhidl pjjfij j±*\ v durt p4 jypl VLLujjt J-LLI 4 J ijU 

^UAyiUj ipMt A-ub. 4 .JsJi i^j^U^Loj JL ij^UIl jui OUjj^OVl p* jjp 0 * JoU Ajt pA 5 Af tSJI 

pgj tSjILm* irtj iju^lj iji A_S X Uj L^taVJt gjji* p* piplaj Ala^yH* 

pjj_S3 ^ ^4 jiiL> J^LAj ) JjUUI 3k,.tt4^ l^jju lIUjJ (AX^ImIi — } puji 

4^11 dpi p* (»U JtAj JlSHul j*JLc *<L1 uUj A Aj_u»I 


®oo mlazemna LuJI l^a^t)l buo/^Lo ££ iO/’^LaJI ^±j>£>I 

































ijujji <»_lcL£ — jo JaIaJ UVU* jjl m u LipVI qa BCI 3 ujjpJ 1 ‘*09^ wW /Jlw 


BCL(g) + NH 3 (g) 


-> CLB tNH. 


jrffJ 

iCl« H 

“ 1 S\ ] 

iCI-Bd + ©N- H 


jm jp i^cLl 


'3 U "™ '3 
jjUJI 


I Cl I 


H 


»cit 
„ l 

-> iCI-Bd 4- 
" I 
iCI» 



© x 

:ci )-'y 

® # 


V 

N- H 

I 

H 


WUi^ 


,® 


BV*- 



N 


H 


^0 


iji ^ >» £li 4>»*y (iotli) Laj-vi 

l^taUjjl lyy' 6 Ui> ) OLjjjJSaVl AUZSaj^ UJU*? 1 * U* <^ 4Ur Ujjt***' 

jjJJI I^L2j Jj^la y* OJlM^! 8 £. L ^ V t**' ^ “'J 3 * 

3Lt2ufUj ix*AL«j aj«ul J ^ 


(aiU! (jjiill ) 3jjlMil* (ju uJm JjG J^Loi jjQ 1 

kjLjjJlj LjUjJt o~* tAldLfil OS-ZJ J"® J£-“J gH*^ 1 jjS'iJt 

JatlS .*n...~i Jji.1 *L* (^U ■ *"" ■ '* ) «4»tj fU *!*>>• up u* 

*tt» dLj jjQI 



. yr 


H-0 * + *9 * 
l I 

H H 



(1 


(2 3Ujji#J*lJ) 
(.gin UU 4-JjJ Sj* Li' 



jwtjjj tuJLi 

• ijUjiu ^rttl J^ I n^ 




2UZuiU3 ajM*i o1j53 (H + ) JIaLjI 

_ yt ^ ^ * >Tji ^ ^j^Wl SJuJ^ .Ml mlij dl>L-w dliu-j 4- “ 

| ) jA ^ lit kHjlw 

© j| mlazemna Ij^Jl Iju)/-^) ftp xj/'V^cJI 

























n 




-AjurliS ji Ul 2_ Aitt» LiJjiui SLbli j»it jUU^w ^ <UjM$A*!ll • 

£}>L* t£IU3j I Ocl>iH £4 Ulcliu dit ^>U ji J* iULitail Ul ^It AjUi ^ ajjfU^uVI 5 jUI 

tU* (H ) j>jj>J jl-ljaS jl <_iLuu£l <^1* IglUjtja Jiti' «*y# £* 

wtjiill o^*i (jtdjU,uSj>L)A jA l4>-iCj I UiaSjjd^fe 


^Tsill j gL$jJI***** MljiilljaaJ <u* 4 i*ai 4 mII mm /jh 

AJ-cLfl i>^» <*ai_jj 4-* tt'i'M ijt Uojt U .i ? .»jj *tt) jL 2 UjI 2 £>Ul jjSZ3 p* J^Ulu U*V /g 


**ttl 4 l^S^i £ib* 

l (tfiM J -H ,4 | -UmSj^*1jA) V yfc i .iaJ * AI(OH} 3 fjlVl ^UoiSjjOoA 


wtjUJ Jtl# 0j$StaU ufljjuult ^A*L>* £4 \ I f, l|^1 ISjXur * O 

AI{OH) 3 (s) + 3HN0 3 (aq)-» AI(N0 3 ) 3 (aq) + 3H 2 0 

IJ-u £*-**. 4i >> « „ i» (NaOH JJU) 3U>i JjIm i>* aib} jJbs LuAaU* tSjJU J ** » (D 

Al(OH) 3 (s) + NaOH(aq) NdAI(OH) 4 (aq) AjuijJi OLlu^jll Lj^SLa ^LijjJLi 


<Uj* 1 £A* 2 | ghl i 1 4*4 1 


iiAeLi j4 -iaUj ^4 ^Cli J^atl 

i—Utlifl J^JC -LxiiXjj i^tl 


4Lu jl ^Jialt u£j?t 

[Be(OH)J- J 

Be(OH) 2 

Be* 2 

UW' 

[AI(OH)J 

AI(OH) 3 

Al* 3 

M*SW« ofcf' 

[Sn(OH)^- 

Sn(OH) 2 

Sn* 2 

(II) JJl i ie-Mtftf 1 Jjjj 

[Sn(OH)J 2 

Sn(OH) 4 

Sn M 

(IV) ^jduadlt 

tPb(OHU- 

PIXOMfe 

Pb* 2 


[As(OH)J 

As(OH) 3 

As* 3 

(III) gAiiiH (j^ji 

[Sb(OH)J 

Sb(OH) 3 

Sb* 3 

(111) yJiAbjuV* 

[SiO^jSiO 3* 

Si(OH) 4 

Si* 4 

OjCjUII 


uJUaJl^jj^c 

U i,U. uu Jtfl jbu ^ cUju jrw JvJt 2ujJII dJLA jl 

C^i ^Um^M ^A yf ^ 5iUI 

^j-U JmS j «7ml l ^uaUU 4ju?L^ 

24,^1 uUaU 

i ,.^ ..,* *t i. , 

r Whhrii9 

#0 9 mlazemna LuJl l^bs£)l IjbO/'iLo gW) jO/^LoJI <^J>£>I 











































jjui j *i»ais tfiwMi 

-2LujjI wUS ja ^ ^iUVt |Jomj I *l*j jel* Ajfi idclS J-« >* JjlfciJt JaUj 

.#U CiLjj^ jj$Q JluuSjjJU^JI JtlSjjl £* JtjAjjJU^t J^buj U »jLa JjU 21 iJilcLaj 2_ *Ua>^U 


HCI + NaOH 


NaCI + H a O IJQa 

**&*&&*' f£U 


3UU 013*1 jc. ( nh; jJ^s- j! itt ) ijutun J* ilijjVI 4l>ul ,>4 **SU1» Jam ** l £)W 

V & (jaUl* ) *%JS2* ^*s JS-&4 f J4 gjUJt cUl ^ (gj 1^1 frill) o^Ut&Vta^l 

.JjUUI 3Uj 12 J-juiSjjajA frula** Jl Jtlji 

NaOH «juSrl23'f j* 4 } iiilSU 3u»S £• i£Unnm<iM (jinl* Jl* ■*'u***^ J^^ /Jl*4 

-> Na 3 P0 4 (aq) + 3H 2 0 <£) 

ii^L^U-lfrbi (flM) 

igii up m 

4~i^ »A»*lj JluuSjjJuA 4-g. J4 >jSl yjlc aAcli ) OijA^A Jjk£ll JfiiflJ / Jl*4 


HjP0 4 (aq) + 3 NaOH (aq) 

,-U.ji ..in ^.L. I j ... tl» ijA>ft 


jtU J*£L HCI Jl* ^bji J* 4* 3JilSb IU*S £* ( f*^UV* Jl* V>L^f 


AI(OH), (s) + 3HCI (aq) 

mi***** 


AlClj (aq) + 3H 2 0 (£) 


n^WU-s,*** 


(*U) 


^ jit 41 ^31 aj^isjt j4 ^aai* jfiijj j* gjUJi jU' >* Z&^*> ' 5^ 

J 4 g*JI JjSjj ifLi J&&J t^tlatll 4JjL*I X 455 UIJ % ■ > +&* 

1. ja Jc-IaIII jJLc ^Ldbli Af jV 4;ui*l* t^l rtut 

H,P0 4 (aq) + NaOH(aq) -> NaH 2 P0 4 (aq) + H 2 0 (£) J&* 

^kib- £l* 


H 3 P0 4 (aq) + 2NaOH (aq) 


NaHP0 4 (aq) + 2H 2 0 <£) 


H 2 C0 3 (aq) + NaOH (aq) 


^ NaHC0 3 (aq) + H 2 0 (£) /*, JO* 

3LM»j^tf! r^j—aJt yliMlit ( &*) 

(MW-*** 1 "!—) 


3Uj5Ut ^Uj J4 Jit tjMlaJt ^4 3 Lm£ J4 JLLuiSjj-UjJt ijjL«l* iotli JcLij J* gjUIt jdll j* / gUI 

SUaLaU joa OH ~ <uL>va J 3 J 0 uu» 41 ail£X 

^Acli jjU glu J* Jil 3U*S ^* tni/> j>U a JcLoj Jl** 


AI(OH ) 3 (s) + HCI (aq) - 

■■*"!] fc :l w Jil3^44t 


-> AI(OH) 2 CI (s) + H 2 0 {£) 

V-' 


AI(OH ) 3 (s) + 2HCI (aq) -> AI{OH)CI 2 (s) + H 2 0 (£) 

jl *^ 1 * i-A 

Jibuj JaIao Jl ^ t ~“ -~ 4^£>j .*b*Atli ila 3 LUa 121I JjO Jl ^*>^* 

, 2 CI + 3 HCI -> AlClj + 2H,0 








■2' 
t#U) 


©OO mlazemna LuJI I^jO^oI £K> jO/^LcJI ^±J>£>I 































i HNO 3 JHijjJA 1 jo 4L> t HCIO 3 i HCIO 4 * HI 


H 2 Cr 0 4 4 .f \ ^vtraL^ I H 2 S 0 4 1 J U 7 fcJ>^ 53 1 

i tj * NaOH i rt ^ * LiOH ^£4dUBt o^mSjjJua 

jj i A j>ufe 4 CsOH aj nX jjjua 4 RbOH /fcjjjL-ujJi »Xjj,ija i KOH f jj j^ti 

Ba(OH) 2 JLUbSjjJLufc ^ Sr(OH) 2 P 5 - 4 -Ujj^ubJ 1 1 * Ca(OH) 2 

< J i jIt JI ^yix*L^>> i HCN wLuL—MjjJU^t ^L> i HF j|T* 

IK* 4 ! ^ 4 C 6 H s COOH i£bjja 4 lt 4 HCOOH tH-jjijj-flJt y-a*L*- 1 CH3COOH 

C 6 H s OH i HN 0 2 jjjJJJi 

CH3NH2 44^*1 4 _U-^ * C5H5NH2 ^LjVI * C 5 H 5 NH 2 i NH3 Ljj^VI -^lt 


JjW 1 4- OJW>**|N J^>1 Alj UKi 4 JiU4 2U^4bfcJl ^Ll* ^ (4^bd> 4JIJUI) PH • 

PH £A& ( L>eJ 1 ilulj ) 

j*L£i ^ut juat » 

u>S2j aij *Ui Qlyji p ;jU* ji ) ai-*i uu u3^ MU JL JaUj >* ^JLUJ ^Ul JiaSlt • 

^■* ^ *J^* iJiVuJi {JjUlU *' ^ ^ai> ) 

( * ) Jj^feU 4r J£uJ d&ju* jdtL£ ililaJj ljLLJjjJISJI £^U¥l yt • 

j^u V ^iltl jtttl J^lstl (PH) owSl* y^bjl lit • 

mlazemna.com^Kfl 

( ->) fQt gilt disLiu AilU* SULk CD 

^r" H H3O (jrti' i-u> «Ul £4 > rtjmnatl a>jJL a* ^£JLn IUjIm 3LjQS 

^jlcLSJI dayjfcl^ JL OH j L ^J*tI* 


^ ^ ^i^Uy ^ iAUw e ^UI (1) ^iuai £f^| 


HCI + NaOH-> NaCI +H.0 

^|i>.l> 4 j ^4 io^Ll JaUL* ^yj 


HCI J^cUu / JIm 

NaOH dfi jumiSjjjua ^ 


ctfSa ^1 ^1 giMi^it >> giwai jju» /jto 


UJ-J a j i« f u-Lc V U#5lj>jl te3-S3j «U< i. c X_*Vl i>i_a JL-Jji jV g 

a^«j yj bits Giijji ^ h 3 o + + oh - t— 1 2 H a o »ui 4 . 


.JjUlU gSUJI Jjbtl* <jt 2lu •JJIJJj 

k* Cl j Na js -l>jlj y NaCI - —> Na + + Cl - cU> L. Ajbji jlu^ NaCI 'L. us / frwfrjIU 

.JjUlfl J^btti iaj aftj.iA yjlji 4iY 6 UI 

#0 9 mlazemna LuJl l^aii^l IjbO/'iLo £4) iO/^LaJI ^±J>£>I 
































u 


LyU 31) 411 31 KI gi* /M*l$/gj 


' <wi NaCI kl-l —* 411 PH 31 / Jk 

jLa iu NaOH l_i*i ijL-clSj HC1 ss-a ,>*u <>. jl&t< jitt Cl* ji NaCI-> Na + + Cl £ 

jJbStt *UU PH J^i33 Yj JiLLU J^beJl J2lu tjj t JaUi. ^Ul 

10 _7 M = [OH ] = [H*] 3 7 = PH Jibuti (JiUL.) cUl) /4&fr)W 


(MOH) <U£fl (HA) 


gfkl$* j* Oitim giWI ( 2 ) 


. HA + MOH 

4yj4 j^U 


HF + NaOH 

jk*l> . U . . Ajj.ua 


MA + H z O :( >UJIJ*Uai 

J**WjO* ((U) 

2bj2«Jct3j 

—► NaF + H,0 © 

(cU) 


CHXOOH + NaOH 


y^LylAJl j**> 

JU&tf jdrfb* 




CH 3 COONa + 


H,0 © 


(«U 


HC.OOH + KOH 

jin l> i ljNii*SjjJU& 


KCOOK + H 2 0 ® 

((U) 


j£la* 4 $«M »kU$ 


gOftU >« >mII (MA) gMJ L-W JSiUI> ^lil JkJI ak /gn 


j-ajji 4JU*L_> -5 ( MJj Jk) 4k £ya$ . 


^Jhdu 2_Hl SJlJ* ( JLLSLijJ ^LjjJI JlJjiA * ( 4 j. 1 f Ual) h m* 3-Jfc Jj) OH dLujiSj^JUgl< uIjjjI 1 2 

iJuApmII ip ^o4bJl CfDjjt i (A") i rnarrttl 2L)LuJt ljL*$4Y1j (M + ) Aj^itl ijLCrUtt utIj^jYI 

(Jj-bJI 2- utJJiVI 4 JU- ^ ) *ttl > LU aublStl H + Ottjjf £* (l£$ 2 <>^2 jjfe) J^bJl JL 2L12h A" 

2_ At mSjjJUflH iliLljjl j—jS^J ^Lj) Ur** dUi jjlj 4 - OH - 4 j AmJ J (HA) yirfbfcj* 

.(JL>*jJl 2 l US i UJk£l2 JjSjJ uL» JU J^bfetl 


MA 

1 fhuriN jktUJI 


^Lj/1#h?I~> 


> M* + A- 

4-j jiJI SjueIaU iM^t.ihh 11 1_ 


jut- 


^Lm 


A- + H + OH 
(l —' 

hJABdttH.jArtLkU 


• HA + OH' 

> fljt ^i1 (>*bt]l 3 LjJ^*UJ1 1 . 


*UU H + jjjt J4{^^1 A iUjiAjJLM 


( (HA) « artfl JjXstI* {j* i^H^'tinj ^-U 1 H ) j OH ^JLbftS gjj-w ^ iX< tZiUuj^ jSLoJ jl • 

Ljjui li JjJUtll t Mijfl H jU Sjj wLll^. ^lu- 2_ OH jhj 


i 4LoVl AJ>UXb Aj^J i Jij^irt ^>d4L^ Jv# jlitiA jU JJjkD' ^ uI a^ j-c jjiUi * 


MA + H 2 0^ 

2 u^iliiacQlj 


HA 4- MOH 

mum jAA* AjjJ ftJycLI 


O mlazemna IJ 14 JI jO/-VcJI sijjb&-l 

























V Ukli g$>y CH 3 COONa ^£1 tytoll 4 iUa $JL ^yUl J$kll / J fc 


OH ^ *_* LuU rt_LL>o ■ t ^■» a NaOH 1.1 «j CH 3 COOH - *j» •-* 0 *** t* ^>4 ^tti I-Li jv J 

CH 3 COO t-JLuJf Jijjl jil-jjv JjiaJt iL. f Aj-lg la]I uuilj 

CHjCOONa CH 3 COO" + Na + (H + ) ulijjt y 

CH 3 COO" + H + OH CHjCOOH + OH: (3Lu3) 3U»>» SjaIJ •*->*=> 

1 ijkdll gk*UJ1 ygl 
(IjjJ %u>l > 


v LkU g£u HCOOK uU j$aJ jdULI J*i-1) Jk 

l* jj, i,U wSjjJmA) 3Lj$ 3 ijuelij (HCOOH ilL-t«a>aJI ‘ om* 3"*“* jjtt* I JtA <jV J 

HCOOK-> HCOO~ + K* .jjbrfi 4- OH" uiu *iui a^is (KOH 

HCOO + H OH t - v HCOOH + OH 


(taifrUl £4 jkf J-*U J$k* j$-y NaF k>$ii 5 JI jdlll jktJl 4k /w*lj /gi 


Jj-btll ^ — jV ^JLclJ Jj_L>v* oj-SZLi (U< !fi Ajj 3 ia&l3j i-JLuua 0 ** U* ja 3~"-* jU Jl»ij J-Lc <4i4^W 

[OH J j 7 ja jjiSi PH £^SL4 1 <^jU 1 JJbCJl H j * l 'f" 0 * A^jLLII <. 2 Luuu 1 ) a^all ^le ■ 

MA + HnO^=^ HA + MOH r }U¥i \* f *ai ^Ut jus* afjb*. &. US pH*] ,> j^si 

1 jU$jl «4£li ** L J * 


mlazem 


(B) 


u\& (HA) i& ga«l»*,» S >4I (3) 


HA + 

o*>J" l* 


B 

4dyJka*f tJifrU 


(BH)A 

51 * 


0&4 (B) 


oktij (HA) J«l4 >» £kk (BH)A $4 (jdH! JktJI 4 k /gn 


4lu*Lu -5 ‘'.Jk Uij j>d$. jklft 


#ui 2- (AjbjA ^1 ) jUMjg ( j»ai siisaat) Juj4 W u^) J>W 4- (H*) 

U5_ji jjSji Op. * g^ai ^4*1*1) (A ) 4JUJI OUjjVIj (BH + ) A^u4II idcl2U y t,.j 

(«Ltl i*I Cnt £y* gjLtft) OH - ijjjl jut f B 3) njtirttf ««lc.UiU Aij £ ) «^ImV tL^tu BH + 

4- (H*) ^j4*btft jjjl jjSjj jIa jaw iiUjjj j*IjjVl aJLv (jJ) (B) 3Laiai 4^I «d£lStt jSuJ 

.Lu4*U> ^.' (^jiiiaioTI iaeldll j jjjal wlui^ ^JLc 

(BH)A-> BH*+ A" 

^>4HjiwU«u 


BH + + H*OH" B + H,0 + 

i£}» jJjJ *1—• iAM Mfill —-— 


©OO mlazemna LuJI I ^jo^I lXo/-&o qo ja/^LoJI ^±j>£>I 

































V NH 4 CI gJL ^UJ J*MI /Jk 

(j^-ji y u *j A ajUlj 4- d-SlJji NH 4 OH d Uufr i /i HCI a* cffi** 

1-L-fcUaiJ Jj^-3 j^JjJI jL-j^ ) J^L£aj j^ifl NH* afcjVlj ((£$211 <£^13 ) Cl 

duij^ SUua-LfiJi ^JUfiLdlt 0-J3S3 (*U» ulij>> ^lSL£u t>* jjjUIi) OH a^Jt j* ( NH 4 OH <^iu***^ 

J^l>Jt gjiAjfe JjJbJi 4 * H + Ob^ji 

nh 4 ci-> nh; + cr 

^ ji> 

NH! + H + OH nh 3 + h 3 o + 

? m AgN 0 3 ^yiaftll ^l>j <ul4t -t-s Lma» U g*rfv$ u4*II *UI / JJs 

JcUjj ( AgOH suitti '-■<jja^A } aau^» *jla11j HN0 3 (/ji yi-u. ji£m jjU AgN0 3 jV g 
o>_*i *j>^ (*m ^a3 >• gjuJ' ) OH" o>ji ^4 ,,£$* jjjj ajj£ Ag* u** 1 

AgNOj -> Ag + + N0 3 " 

4Aji* irtll i>l rtflU jiwLstU 

Ag + + H + OH" ^=± AgOH + Hi 

? LmmU *Ly*£J ^dtil J^LaJJ / Jls 

£jj <t ,J *■ i j *• j - *- NH 4 OH ^ *;* — H 2 SO 4 t^j-3 yi*L^ o—* i j~ * 5 I 4 fj-j5$4Vt CiLm>^£ jV 

U>_it *J>^» (»Ul cititi J~» £Ji-iJi) OH" oW' fr* &3* iflJ-* ***** NH; tu^ll 

. 2Lud*btJ1 JiiJjS ^cJ» 4 bJI 

(nh 4 )jS 0 4 —-> 2 Nh; + so; 
nh; + h-oh nh 3 + h 3 o + 

(7 J-» JJai PH) w ■^*1-- Jj Jj-SZu 4> <ij« i rt i-UtLij *>• yli * j«l» Jl»o -t-i-^ / 

[OH Jo-^i [H + ] i 


(B) (HA) ^riha jaol^ >» g^UI (4) 

,^1 js^u ai^iin yOc&iiai ^-140 * <>* £* ;:,, ^ Ul 

BH* + H z O ;—^ B + H 3 0 + « A + + H 2 0 HA + OH 

jiUi* jsU ii ^lli J>bttlfl ( 0 Jl^LaJI ' l£ -'*'' wuU = jia^Wi i M i ^i a T i ^uIj) ij2Ji yu&2j ijusisrij yi-btfi ylS til • 

gjLJI ^UU ^ttt 4Jt£l2Tt ilCrtl Qjli ^jSt ^KaS OiD jtS til • 

(aOAUsJi lj>m‘t yi4l^t j (j^t ) 

^jLdli gjLilt gUU ^>Ul J^latllfl e^-btM OISaj Cuti > jjSt »JLctan JiSJH ujli jl S lit • 

O mlazemna Lx^Jl l^oisol IXo/^^Lo ftp jo/ieJI 
















v CH 3 COONH 4 I*1U1 uHlU J*l*1 

^ ^ IJ-J NH 4 OH v» »>i ,tfiijftj CH3OOOH • '^* •*- ^4 j" * a ^bJUt jV ^ 

H + j>ji CH 3 COO" jj-jVt 1AU £-<*> ) *Ut J 4 jilftlili aj*i jj(ji NH; J CH3COO- 

U* ^S^L> H3O* j OH- JjLjLU JMik ^ctu* ( OH- jjjVi ^ Nh£ j^Yij 

JjlaLoN &Z2u OjD = ^bjl CuD 

H wti^ji £qj JIJJYt ^lc j-ijj Y JjUI# >L>i.a t iu^a <U>9 {y* • 

Kl 3 NaCI Jl* (>u.4 £* JaLEj y ) LuU jbEj OH" 3 

HCOOK J CH3COON a KON (Ji» ^jlll i Aj^fl -Lcl^dj 2 Lou 4 Ud ^d4lj^ g*# AaTuL* ^ 5i#1 • 

(NH 4 ) 2 S0 4 j A 9NO3 j NH 4 C J^4 ^jUi t ^iv.xMT* 4jjil jAiIjj* jj* • 

I rtjn r r> g4 *2 l 11 a j^iUt • 

* 

j-LtUaJt ,*\Trn Culii - g-cMl^l <.*t£iu Culii Jl£ ijl JaUIU J[j4>v« (I) 

^ (J^UbLi) J^U , (iafirLSIi J-Ka 'j Culi ^jLuij V JJ££3 lLuLj ) iji w-j (tai) 

{J-iLnI*j NH 4 CN f**j^*Yl juuLuii 

jj£>3 ijAt 1 V + T ulj ( <Ual* A-jj .\r uLS^ ) Sbjinr ljLLu^ ^c, AjL-c giao^i jau 

•J^l 3Lu*ta Jl 3Li>*^ jlJLii JiYuJt J 4 & \ 4 jjS 30^1jjj * 3L H 3 0* olijjt 


J^aU ^ 

J dial J^aU (i 

u^UlfJ^aUfi 

JJaJt {Ml 

3u3' 

tr>^ 

>4^1 

( ) jmAmJI 5jdj 4±ua 


j>ut 

|uae 

tfCaljhM 

j£lb1 

^123jj 


jM-'XIJ+iU 


>*-* lfl. ~i i.i-ua? ji-S-J (Hln Lfl? ) % A « Urt Aj ^.Ar ^ i>.U;ld ~ ,jU»»L». iZi^LEj 3Ualitfl JjYjJI fttax* • 

(In ) usai ^ j£m ^ (Hln) assEti 

(-*1 * j4-ua t l^jj} aSXEU^iC 4jlM (»a>- < rtj«trt JC. ijUc ) jjjYt Jjfe /JU# 

Hln + H 2 0 —> H 3 0 + + In" ( Hln jjai auon WiUi 2- us . An* axsaa* 

(^i)1>JJi (^)2uMJ» “ 

Hln >^gj In t£I££Ill jhtfT unU u>U#S a y*.\ Jiiir 

JJiV^ ^Jpj* gj>-^ J^UuJI Ci^UrLflj 4- JSV4JI j>* ^Wl ii\ 

, A-uibiLa^l Jjl {jA Jurl j iS^i 4- — q**a 

JLS jJj Jli^Lkl ig\j ^iU Iluj 4- ^ LULui^t ^JLm • 

4 - ¥^o>rf 4 ua JLUJ j 3 j iLilcLOl dJLA 4- 1 >ulU>a 4 £ JpjJbtt^ JuSjJ 4- 

j y fi l j j ^-jl^Xl i^Ltt 4 J -4 ( jl iUUS) 3 U^S AjoU (Jd* 4 l£a^t ^jljr (* 

I Jl4 UJ-JJil Jb« {{*->»*" jl «Lu£ 4*45^^ 

«Ut 4 HCI JUjjJS )[£. 2b1^U HOI jinbJ J^bvi^idM O 

*U 1 'SL AaUi NaOH iaU 2blib NaOH J JjlM © 

00 o mlazemna LuJl I^jO^I W^O jO/^LoJI ^±J>£>I 






















(36.5 g/mol iuijii alsji) j* 2L 4 . HCI & 2.65g ^ 4 *** J * 1 *' 4 


jACuilU j"t 

, i^5U- 3U3VI 3133WI 

M r "» --L 
*“"* Mw™., V(L) 


M 

,W, (HCI) 


m ( g) 


3.65 (g) _ ft . . .. 

=-= 0.1 (mol) 

\1 (g/moi) 36.5(g/mol) 


J41I 


= n ! ™o ! ) = 0-1 <m on =Q 05 mol = [^ Q5 M ' 
V<u 2.0 (L) 


M 


^2.5L > 0^3 ( 171 g/mol = ^ H»i)Ba(OH) z <u* JU 

0.06M Jpj £>u 

m “» - 1 M, m o«L»=^ .a^vjii o^ta . 


(m ° UL) M (g/mol) V(L) 

ITI(g) = M(mol/L) x V(L)x M (g/mol) 
m(g) = 0.06(mol/L)x2.5(L)x171.3(g/mol) 


m(g) = 25.695 g <Ba(OH) 2 acs ) 


n, 


111(B) 


(HC,J M | g/mol) 
m(g) 


v« 


M(moiiL) =- ^ lBJmol) . j* J—i aia^wi £*JJj 

V(L) 


(58.5 g/mol = u^ti aX£) jj# 0.1 500L /n^i -a^ /Jl^ 

M m(g) v 10OO(mUL) r 

(molfl.) “ “ X 


M (g/mol) V(mL) 


. M(mol/L)xM(g/mol)x V(mL) _ 0.1^ x 58.5 J^xSOOUwiO _ ,^ g , NaC( 

1000(mUL) -^- 


m(g) 

500 mL 


1000^ 


<j\ pill *r *ui0- ‘4r 2.9g NaCI yiij oil 


( 1 - 6 ) 


jl 


ui jSjil ( 98 g/mol = 4*fcU 4iSil) 4i* jd j 4***^ ^ 

1.96 Kg/L <Ui£ %96.4 (jA j g»4U 

1000 1. l*)j-iJ g/L uJ! Kg/L Ju*-j ,>• JiW' *0* J>« 'S^J 
g/L = Kg/L xiooo » 1.96Kg/L xIOOO = 1960 g/L 

oi-bJI 3U*tl 5LESTI A*i M ajjYjil E l>iu/Vj 

/ 

m^so )* 2x1 + 1x32 + 4x16 = 98 g '" 101 

M _ g/L r 1960 g/L -. 

M(g/mol) 98 g/mol 
M = 20 niol/L 


(^ui Jit*-) 1 ***-* ji Jji*- ) ahtti **•»( a»uii ai** 

4 . (ij-i-YI i_lcU3l iaUI o * 1 a^bs-wJl u*» JJU 

& )4M ,***. ftk fj>UI j-So-JI r>W* ^USII 1**^ ) ^i>ll 

^b.) juitti ou jausii aj^i aui 0^ J*ijn j-mo-jj A 0** ijl1 * 

600 mlazemna LuJI W^O £ 4 ) ^±J>£>I 
















































0*1 |WJ (Mh o-U3 ,> JS*J JSiilJ JSjuII a^uljJa^t iUa.LKj^lJl ttlteJI 

•y^S> J - l J (#*& J£“J StaLiiV j« <"m~t tit jl >. ^owiUi A-cLfcC 1 g\y u 


‘M** 4* J4aJi aij>^ L*»Ue iju J«Ia 3( iftA 2 ua-,n ^ sl&yill tiaii 

UfeJtic ■ lu> ~t< 

C4fiLdJ 44 aicLdut* iljtl *>* *L&\5Z U 2LuU*j£ CjUtf LfeJULc. xj^jy 

4- 45^#^ I (f^i) Jr*SJ^L« Xu; £>*ya*faj) JU^ 

U-* (Mj) (»>U* JAH jj } JuuiSjj-U* j* 4J Su^jjjat aiLiVb ( V, 4+M. ^1 ) 

JjJa_n U^>ii3 aifi (*iyjYl <Uaa> ) J^UDi ^jl^i AlaSi JuJao ,*iy { V 2 <u^*». ^i) i*.l^ji 
J Lj * Sy <*-3^’ ^1^-uJI '4r 4$->yi V 2 ^U(U«J| <>J_cU!l |4^»- ^Ljj# jUcj ymitl Jyb^l yi JsLitl 

j*jLJ 3 ij *« (M.) j_(Sjd -L— ■ j-£*J j-jSy-J! ||jiM ^ ^i^uf 

(M.V, = M 2 V z ) , a.avm 
{j>uai J^beli) (9 j-SyUl J***. ) ^bfcfi JuS^j :M n 
Wian ,«-. ^ jauoiij jjjaji *. J>¥ .yi ^uji sV! 
jy^i) f jjSyjl ^ J^bjt ) ijLtiail j jS^ :M 2 

«**■ £* ( j-suat ) Jclqi jusy j»j^uij -yt iiuiii iaciait ,*»*. :V 2 

JA#( £# J^bJI 4- U>»-J>Uj1 Jjjl JtLai* ia^lST Jyli* (jiabJ J>1*4 -" Jic 

J-aj *i«>. OH JL* AJjUU 4 >_Ju H + JjS jj JjiaJl 2_ ■ Lj..X jj > < g n 

•jy^tl 1 ( * L*IiYl iiaii) JjUjJt AU5i 

mlazemna.coml *^ ^uji j*wi 

2U)>1m 4_v«S J-jli# 4 -> . j-t u i L AjLc . t3-jaj JS_ij JjJatll J_tSjj juaj . iLdUt OjdUll 


J -i 1 l4 ) \a SUaju 'Xjj 


JcUiU UjY JIS Ai» 36.5 mL jt CULc lit u 

9 j^, ^ (0.236M) ^ {43.2mL) j- 

<j^*LjtJi jw* Jja (ji tVcUUi *UjLm jA ju^L> HCI + NaOH-► NaCI + H z O ■ Jrlii~Ti <Udkt« ^^1 

***** ^ a^tj J+* ^iu bji > o^ij ^ ji t iacUIl > jl^Ij c 4.ul, 

^il« JO£ ^Uj Vj' JtUai 2_ aS^kiii lLu^Sj^jlja JjV>* ^ 


(ji-bjt J>b^» jV l5jY>H jaS>iJ) yU. jSiu ^Ui a*j pu . 

^hci ~ 36.5mL , M HC1 = ? , V NaOH = 43.2mL, M NaOH = 0.236M /yU^lall 


M, 


'HCI X YhCI ^NaOH X ^NaOH i J >L^ 4 .U - ^to^Xuibj 


M hci x36.5(mL) = 0.236(M)x43.2{mL) 


M, 


HCI 


, 0.236(M)x43.2(mL) . 
36.5(mL) 


0.278 (M| 


43.2mL ji a*.j y^Uili o^jja^ Jjjbv* w a.,i^ 2 l /JLU 

Aji^j Aiaii ,jt J>ksa (>4 36.5mL J U flmj 0.236M Jji** 

H 2 S0 4 J>L>v 4 iajY }A ^ u ( > i«Yl 3jjY( ,> jjjVl JJa jy ^jju) J^Uai 


-0 mlazemna IJ14JI IsjO^I IXj 0/-&0 go jO/VcOI 













^ Qt JaIaUI V,i,«.qi iiawt HjSO + + 2NaOH-> Na s S0 4 + 2H Z 0 Jail 

■ >j .fti uVy ^iu jj£j iUJU NaOH j* 2mmol j£) H^S0 4 1 mmol ^ 

.aajVt ijj-aJI ■ <uap*Zl\ jjjl4 UZj Itt JUuiSjjLU* tfiU JO* -2t«ail 3 LjjL-4 


I^HjSO, X ^Hj$0, ” 2 X 


V„, s0 , - 36.5 mL, M B ,„.« ? , V N>0 „= 43.2mL , M„, 0H = 0.236M / jU|WI 


'NaOH X ^NaOH ) 


M H! s 0j x36.5(mL) =ix(0.236(M}x43.2(mL)) 
(0.236(M)x43.2(mL)) 
2x36.5(ml_) 


M 


'HjSO, 


0.139 M 


H 2 S0 4 uVja 3 ja . n«,ot 3uji— NaOH oV >4 jja ji jUiiH jz** /(UanllU 

2(M HjSOt x V HaS0 ^ ) = M NaOH x V NaOH ,*3Vi 


( 2 - 6 ) 


2* ** 25mL — — ■ Olifi ,6*—L*JI <ia**AU >£>11 4Uil, f* 

M jtfwUI j* 42mL al MAlf UU (0.08M) ^Liil jmU J*1u 

U J»lil J) MW J^ 1 if* !*aa*-W J**W J*ill J*lJ M M 5-a-*JI <£U* <> 

• JjM >£>il 

HCI + KOH-> KCI + HjO Jail 

.ijLelSJi & Immol s' 4 -ISj HCI y> 1 mmol ^ Jtiijji Sbaj ji 

M-jx^ = M 2 x V 2 * ■ Jjjli 

Mhcl x v hcl “ m koh x v koh 
0.08M X 42mL = M koh x 25ml. 

-- 0.08M x 42^pritT 

25mC 


mlazemna.comK 


= 0.134M 


jj_ l*a 0.2M 0 ^. 30mL 2 -* 0.1 M J>i~» <j-« 20mL 5 **-^ pu , JUa 

J-clfljJl JM_i. CJiUi l|? iJ1 aJlcUIt *jV>* JJLC ji ) NaOH jjj JfiLajJI Amuu (1) 

^LnII SLj>ti «ll&h ji ui£ . 4- j>uai 4- ^ (2) j- ^>ij 

98 g/mol 

CiV>4 3JLG, JlU*ji 3 ^jLuiJ aactsn IjVj* jJA (ji) 


M - m<9) 


0.1 


M(g/mol) 

m (g) 


1 OOO(mUL) 
V{mL) 

1 OOO(mUL) 


: ^4LxJ)4^a jjuV 


(m ° l,L1 98|gfmol} ' 20(mL) 


0.1(jwdf/X) x 98(3/jn<rf)x2 0(^i;) 

m<9 ’" 1000(^rC/V) 

m (gl = 


0.196 (g) 


HA + XNaOH 


-4 Na x A + XH 2 0 


Jill 


M ha xV, 


HA 


= 1(Mh A xV, 


NaOH 


) 


0.1Mx20mL= -{0.2Mx30mL) 

v 0.2Mx 30mL _ m 

J_cl£Z11 AjmJ ji JI X = —- — [3j 

* w 0.lMx20mL 

3 mmol ^LjbJi j-# Immol ^ 

1 
3 

( ioaiLaJl uV3J^ 


(jiMbJl OV>« jli dUjjj ) NaOH 


© jl^Jmlazemna lj^J[ IXiOZ-^Lo ftp X)/VoJI 
































(0.24M) ai« (1L)>uaxJ (12M) ^Sjii mL |«s 

/J^l 


w 0.24Mx1000mL r^r- 

V 1=-^jjrf- = I 20 mLl 


f-a—iaill J—i ) (..H.grji X^y ) 

M^Vi = M 2 xV 2 


12Mx V(mL) = 0.24M x (1L x 10OOmL/L) 

HCI-»H + Cl (H + ) uL*-ij ^u.~ ^Cl ji* jjjjjUl 

H 2 S0 4 >2H + + S0 4 (2H + ) (jA hjJ f l^jti .lie H 2 S0 4 Ji* <UjLj 

H 3 PO 4 -»3H + + PO 4 (3H + ) 3 l^uO Xuc H 3 P0 4 ji» 


jlu-£,,jua 0.125M Jiix. 32.5mL « *m SOmL 4 ^ 0 320g jiisj /JU» 

* ^ Ua -oJJjj-J' jl ~i*lr fJli 

M(ha) 


t „ m< 9 ) IPOOdnUL) 

M (g/mol) V(mL) 

0.08125<mol/L)=-^^- x 100<W} 

M (g/mol) 50 (mL) 


0.32(g) xlOOO(mUL) 

0.08125(mol/L)x 

50(mL) 

[78.7691 (g/mol) 


HA + NaOH-> NaA + H,0 sdl 


^jL-U*3 GVjw4 ±Jl£. iJjUtl 4>4 

.aJL&UaJl uVj^ 

^HA X ^HA “ ^NaOH X ^NaOH 

M HA x50mL= 0.125Mx32.5mL 


Mha = 


0.125Mx32.5mL 

SOmL 


0.08125 M 


0.4M 4>jS>i NaOH jj I-* * «ui j* lOmL 3L ju 0.098g JjUj /y^|| 

w-* 4 W'i NaOH (jw jcLfliit i**ui jLfcji g/mol 98 = axsii jt -••■^ i ji 5mL 

^JwU.11 ^ J** j_« JfcLaat J5Li. ^JjUj ^1 OV>. jj£ 3 \ ) 


2 /£/ 


20mL j)i 500mL ^1 ,-t^oji >taSii «u< <L 4.9g iutii /w^lj / j«* 

• o* 10mL £• jjuz> gjuii 

. JiU3f 4 . a?UW .i io^Lai lcs (w) NaOH j^. iuyy^ {) 
|0 16g , 0.4jyi /^/| s (40 g/mol = NaOH j 98 g/mol = H,S0 4 ^ Juooi) 


JiLw >'i j 1 * 4_>«4L»^t 5rnL . a ja .Vi ^ (O ■ H 2 S0 4 ^ 0«5L /j4 

^ l . n,l ' fc > * 0.2W Ca(OH) z J>Lm ja 10mL j* -u^ti ^ 20mL 

k j 

1 1 J4jll . n i vx ll Jjt 


10M , 0.1 M /?/ 


©OO mlazerrma LuJl I^jO^I W^o £0 jO/^LcJI l^J>£>l 
















































*1*4 2Li JJj £*a§ ? J^UfaJI OA*l*lt$ gAfrUll gu^yjl Ujrf U«£ / I- 6 

£>'j S 


4*ft 21 £«o U» g««$ <y^y UtibM» /2- 6 

SlbjJ »JL£|J - (yfa) jJ>*ji«b> (d) (^) Ja* b> (j) 

(H + ) u>»5>jJI jtU SUbLiM 4Jj (jj>.jjJu^JI i^Lfi j>J* jl AljJ^». ^1 (I) 

Lj.ta<L>- ■* 11 —" ijU <jjj Uu JS <4- JLaLmI —_* ji 2ujj^ ^) (y) 

£jj JuS Jb^3 >-j cJUda — j>A4L^ jj-4 U^JL) Jj£j (i^j^Jj ^J4A4 uma>j ) LjJLaLj tfILJ 

jrji>J( Lj*I 4 —uj 3 ^jJv **•* JJJbUj ^ < m j wLu«jS< ji ***** jUmAi i i if ^ 

*£j>2 *JL&La JS^4 4J13 ^till 

1» H i ( <LUjJ 54£lJ — qA £JJ ( <Uj^j Sj^LS ) Cl j ( HCI 4jjU11 J^ita 14^1 

(uri>^ u-**^ _ iatla ) ja ijA*** |^>S H 3 Q* j (i jLcCfl: H 2 0 J5*j 

: I JUli ^-U4^ J 

h 2 o + hci —> h 3 o + + cr 

(1)*^ (2)a^ K1)^ue?!=* (2) *-M Sfc * u 

AUfl’i.iill djjJij ’^aljjl SjjJl LLm i AJjJajj LLjli—i ^b U*» J^b Ji 1 Ja & /?■ 6 




h 2 o + h 2 o 


{ Mfiti) ( ja*L» I 


» H 3 0 + + OH“ g 
H H 



+ 


I - 
:Oi 


cO 3 UlfJ 1 ijjJh (H n : s.JiijOJI) 


^44bi i U! e. J ^s- j^ l 

iji JY 4jy>j^l _c.Li ^tji , t .*AL.b*ija J_^Yl *tji 

4 , , i bh I jj I dhjjJ'l iAJ^Ly < * ILii") 4 - JS ^.. J >Nt.^j Y I 


©GO mlazemna LuJl l^ois£)l W&o 




























£)42l uifi J^JI q2jUm mmSI v u*mUJI $411* U / 4-6 

NaHS (J) NaH 2 P0 4 (^)KC0 3 (wj)NaHS0 3 (t) ? 4 mUU l$all$ >» <wUJI muUI 



KOH + H 2 C0 3 -> KHC0 3 + H 2 0 KHC o 3 W 

N y? H + H3P ° 4 - > NaH 2 P0 4 + H 2 0 |s[ a H 2 P0 4 {,*) 

NaOH + H 2 S-> NaHS + H 2 0 NaHS , 


.1^311 j Aj^aJl rti il i t i h ^iUV* JJLm (JJ ^ /5“6 


W\*. «JJkii 

iiL^U JjSj Aiiid!i U£<^aMj iuuli j* 4ji~i»til ^iUY> ,JjJL>v» |y' 

WA^ 3L*jJ£l J 

lcLi_LdJ j^Sj AjjSJt I ^4 <1 ii~i 1 tilt £>UYl 

ivv^ g^i j/g 


g it.inll «yietf j Jjbu <U* 35.7mL jl MJt U! *ii>aJI >wU J$ia« ^ 6-6 

(106 m 9 ~ = Na 2 C0 3 J iliSJI ) Na 2 C0 3 ^ 0.302g 


2NH0 3 + Na 2 C0 3 -> 2NaN0 3 + H 2 C0 3 jail 


ajjL^ ^Lsji ^Yj_4 jjlc HNO 3 2mol p 2_isj Na 2 C0 3 Imol j£ jt anutt ^ 

f * CjLj^jjLS *I#V^JU ^Jlc ■ rinnf 





M HN0 3 x v HN 0 3 = 2n Na 2 C0 3 


2 nwa„rn_ 2x2.8mmol 


0.302(g) 


n 



(Na 2 C0 3 ) - M(g/mo(J " 106(g/mol) 




j ‘ a bu£s^ 4 J^n bdkl^l 


mlazemna IJ14JI IIjuV&o jO/VcJI 



























(fljlUl (1.18 g/mL = %36 = <J *2*41 ^Jl) HCI >uU ^ 7-6 

(36.5 g/mol = HCIJ^I^L^JI) v 2M j-ij- wu J$l* ^ 500mL 

iuYi ij^baiibii (js^.) %hci = "^xVoioo —— ©yja Jl 

m T - 


MHCi=^x 1000lmUL> 
V(mL) M 2 (gfmoi) 

4r (3) ASMc 

1 OOO(rnUL) 

= Q.42(g/mL)x--—- 

36.5{g/mol) 

M HCI = < mol/L) ( M 1 JSJi HCI j^Sjj ) 

1 Jjjl3 4r Llj 


M 


'(HCI) 


M-txVi = NUxV 5 


11.5MxV-| = 2Mx500(mL) 


w _2jvrx500mL_^—n , 

V 1- 115 ^- =L87 Oik ( A>*' HCI 


(Ailiai) p(g/mL) = — T -~ 

A V T (mL) 

m T = y9(g/mL)x VT(mL) —--© 

i J (1) dJjbtJ L (2) 4jjbu JLkj 

(jS>i) %HCI = m,te * - 

/}{g/mL)x V T (mL) 

rr>2 (g) _ /?(g/mL)x%HCl 

V T {mL) %100 

m 2 (g) _ 1.18(g/mL)x %36 


x%100 


V T (mL) 


%100 


™ 2(9) = 0.42(g/mL) 


© 


V T (mL) 

>■ fTl,(g) 10OO(mUL) 


(g/ml) iUU j^IiU iQj& J-Uj HCI iifrhCti 1 —fi 'j'.** i t,\* ^&JI 

^jUuJ j Ji J L ill is- <tl ^bl4bjl Ljb^ jd£ JJLC jjl ^ t %36 iUjaXl ^Luuuil 4jl UUaj 

36 

g/mL as 1.18 gfmL X— " 0.42 g/mL 

_ ml ; 100 1 a :oi l^zm 

g/L = g/mL x 1000 = 0.42x1000 = 420 g/L : 1000 4.4-0^ g/L 


,jJnbxtf 5U>Ii aESDi ji jl>o (jJwbtJl 1 jrlpuuV 3 


M 


(HCI) 


= 1x1 + 1x35.5 = 36.5 g/mol 


mi fl/L 420 g/L „„ „„ 

M(g/mol} 36.5 g/mol 

M 1 V 1 = M 2 V 2 ' t (****■ ji JL*j i. j>TJl j»i Jisludjj 

11.51 mol/LXV, = 2 mol/L X500 mL 
»* 2 mol/L x 500 mL n _ 0 _ 

V, - — — — = 86.89 mL > j f j5*Ji 5*1 

11.51 mol/L 


£jU jf»yi 4 * 5mL Uy$^y «-JI HN0 3 4iS —*1 8-6 

(1.42 g/mL = <uiU£a* %69.8 = 4 2uL£aJi 3u-yi) 

69 8 

g/mL = 1.42 g/mLx—— = 0.99 g/mL : <u>ai aaLaai ,> 2.^1 t^bji .lui^ / g 

100 

1 5X .> jui ujjdj 5mL LuUl^ill ^l^xbVj 1 mL 2_iI>L*ljj4l Jm) il^uall «(1 Aj 

g/5mL = 0.99x5 = 4.95 g / 5 mL 

600 mlazerrma LuJl \$JX 0 l}\ W^o 





























( 132.8 g/mol = *J#1I 4£ll) (NH 4 ) 2 S0 4 ci» **£ W 9-6 

v 0.25M >£>y >» 400mL 


M(mol/L}= 


mis) 10OO(mUL) 


m 


(NH.feSO. 


M(gfmol| V(ml) 

_ 0.25(mol/L)132.8(g/mol)x400(mL) 
1000(mL/L) 


_ M(mol/L)xM(g/mol)xV(mL) 
(9) 10OO(mUL) 


13.28 


, 1.84g/mL = %98 = 4 > jSjll 4*4*21 >uU 10-6 

tUftll gA»Ull ,>« lOOmL j; - 1 

< 98g/mol = JuJjii >(1.14g/mol = «u^£=>j %20 = 4 > 


■ a jj-.h . AAa^tij ur J 4 


98 

g/mL = 1.84 g/mL X—— = 1.8 g/mL .sajll 

100 


g/L = 1.8x1000 = 1800 g/L 


= 2x1 +1x32 + 4x16 =98 g/mol 
- 9 ,L - 1800 ”' L . 18.4 rroLL 


M (N,S0 4 ) 

M = 


^un L.) 

: H 2 S0 4 _r 2 lj^» Arx)t 


M(g/mol) 98 g/mol 
20 


g/mL = 1.14 g/mL x-^^ = 0.228 g/mL 

* jJU 1 iri 


g/L = 0.228x1000 = 228 g/L 
M« ^ 


M(g/mol) 98 g/mol 


228 g/L _ 2 _ 33 mo|/L 


m 2 v 2 




2.33 MxlOO mL 
18.4 M 


16.4 MxV, = 2.33Mx100mL 


12.7 mLI : mL H 2 SO 4 ,v 


i^ij Lwi ibuxJl j^c. fl*' (^) ijLudl ^4*1 A* Me £-s 11-6 


(~) 
/) 
/i) 
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nifi-fcj i ' ( 3) Vj J^iiu {^) . wL^Uluj a ^.tA*. (1) d&hiM^LJI 

LpV JAs# o>G ilCA- jua V (S) .2UUU 3LJ*3 uiS5 y) (4) JaSUtft il^j ^t 

.3bl«iV U ^Jl t^jVI 4-tyio O' <jS^ 


/ aUUiif f j$j| 

4#^## kjj_>w i a r' »j » tr-> Jbsj ) J l-Wr f t iltLfl ^bj LJ^». iuu4aJt Gla^utl ^ 2L»uli : 4j£*a£ uLlLu ()) 

•uj^j f'j* ajiauyi i^itjjsu mi>o ^sl*j t j rw > ji» ( j-^n 

uiljjliC, jx>. Yl 4a»jaj O 11 * 1 * ^ 1 ) 3j<Mhtl uijL^lifl iL LuLfada J1#L3 Y uibLdj bUiw^LJI <jLUj (hi) 

* * U *. U tlljJj 4K&4 4. 4 t«|J Uj« wUliLJl |T 

cU^Vt ^LH*' 4r t r 4 * u *- " 1 ^ l#iY 3u>jt^ 4 j>>wJ 1 cU^Vl ^.Jc, jiij ,n ^L£l /JU4 

.^LSYl .ilia 4- 4)*i.a 


r OmUJI ablu 4$£i >* U* Uil wm ^4JI <tyUi2l ;$**( «jJb U /^i 


YtU aj^» ^iSY ^LSY) j*l- U* v ~L ut iaLel (2) .Axa^JI Ljbj^n«U i^LTm^LJl y*iLjSYt f UiLb«l JjISj (1) g 

a jCji , „ ^ut ^ (4) .ui a .nrn> . t ,i ^suyi 3L susui^sut ^lsyi ^ (3) .# j^u* i^j j* 

-idJb*. fU. a»« CiblflJ lAjJjOJ OjjU ^1 thlSJ^ill ^11 4*jiuijj 4ic - r,«-- Vl ^ 

(Recycling) 44 c >yjOJt aaktt 3 j»Y* U>jj-u jllci ^yi • 


V i— 4&tf» iA-uUJI *UUI Jtt /Jk 

. mlazemna.comPS " 

4-14 y^lsKUt <U tat t4L>.j (^j-iyji J_bbtf JJbia^jrf. ) Luy^a JbLu Y ( jitaUl) y ».-*;«< aljtl £Y g 

jLcj . J-fijiat y_4 gjblll 1 J_jj4K JJU 3 uL« suii-al gljj L^jli jjjJU 


u^iJ^« a>»* (>• E^bji j*un (ja^Uiuii 


/ ,^AlM 

OLtjla u mj atjtt pti. tfH . ~ mi1 4l»MM a.\t.yb Jtbjt jjk 

-Lie Yj .jjLyfctSJl JeiA*J( JOu ly* fy^ #aU 

JaUt o* (HjO) *\i\ ^t^it / 5 \l\ & 
jLflOtj gUill *±t»-\ Jl« a ilirtH uitjaVt gJba jLCu^Sblt >*4^a j^biLLuj • 
4LLLu<Mj >J>j LjptJl J-fcflJ j_4 ^uea Jl»OII Jjli iHiivib >ij • 

1 5 '-*-&* Ujbj>J 4b4b >fcj A^b ySbaj jcit^ jl yJtji i. ALSIulj JSUJJ 

(PHB) Cll^u^u y^J-) Lt^ t SJ * 4Lwilj a MCI . a..^. 


®oo mlazemna LuJl 19 ^X 4 ^I W^O £4) jOjALoII ^±J>£>I 
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iy&iftll <jydfcf J'rfU uljj grf <UJLJ1 laiUijAJI t^l -3 
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JiU j+*j£ j gfM*JI «*M QU»j ^LJI ^ ^t -1 1 
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4*fa*ll alj**i*JI-13 
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J^y ft . In ..Ij .14 
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^mlazemna .p | ^ 


«MLd 4ulj Ul jJI tiiljai^M gM j- 1 -* 1 - 1 ' <uUal JtLti Jiii ^1 -17 
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^ulu iajljj < UjIw < uiut?j ^>**« (|) 


jMjUM tJA oJUd *tlj«*J$ri ^1 -19 
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Jl Ummu g0l>il *4»JI Alkali ^ -20 
AilSiaJI j him« j^Lut |^j Jj&wJ JajljU j^Lul |jj 
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©GO mlazemna LuJl I ^a^)I W^O £4) jO/^LcJI I^£J>£>I 
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( j|' ^ ^^j j" J J us 1 L>-JJj LmLj 


? <uUril >i$« 5 u &21 ^ku X -2 

^ ■ *- jjjJtjUSjgJ—<A ^LSlVij CHj A f L-fcJt Utl rn*i I teA l j j f Aj-^ol *Ul—14> j>-£j /£ 


.aau»* aj u»jl>o v \bi vt (CHj-Ch^J 


eUiii ijjcm ( Uji>* 


? bj!>a Qdb <j* $Abll gtiub* g*wtiu -3 

ISl J_. > J,j ml Jj jjjij Jlfl ^UJl) A.tjitmtl Aj1>»Jl <L«jLi4 o^Sj 5 

I^J'LojlI.^I hlk 3Ju*i ^Bbj Vj 


? >i-J *uUi JftU dMl§ $ <***** $j s^>* g-iaii 31 -4 


_ 5 ,1 £jJ , , j^L_C^rt J MA"* ^JjVl A^la^l 4 r Ak^tj iLuLlLaj ic.^*^v4 0 i* igtp&tA 2 

« 4- juLJl JL GLc>*>i4 

'\jJUibl **-i*Ji LMI gLaj ^1 >» >£l ijljAll >» Jt jA £j^ 1 >M$-H 5^ -5 

3Ljc jJuit UJUlc tJ^Lui jJCAj l^<rtnj 1 ijJJjJ £ 

(jam 3 >-& I 4 iA*.t £jVJjVi J-4 (jLiaJ^i *—U3 ^>b*j UJ^j 

. j j< rt t. t (^a Ajl>* i>* >*St Ajl^#. t** 1 £l^*i u* 


^U^ll JaUaU >» uJtf djljft J&A4I AaUaLI Jixii >6 

dbUll» ^ 4 ^j) \ A In^iJ L44 w-? LjuJ^ jjO Alifc lJLL* Cu jjS ij jC.Int I 2 

- ijtJ-4 OL^J . *30 AjjJLS JLjJ^j IOAj y ii^4 


: Mbd it «M*Ja Jt 4JUI M /3- 7 

tZjUuJjjti -3 j^JULuJI -1 i ^-oujla Gl>4»JjJ 2 

oijAjj*' ijt*i -4 uUji>j -5 -2 . a^ti-. 


H Xc _ c ^ClA , ^UAI AJidSi k^byJI ^nl/4- 7 
H^ X hJ (CH 2 =CH-CI) ,/g 


©OO mlazemna LuJl I$jO^)I W^O £4) iO/’^LoJI ^±J>£>I 
























HA i'i^< 

jMiii! *j$J£ ji^J) ggU jMriUI *j*&J fi)*Ul JcLu m£I 5- 7 


**J*i 5 


$1 4rttUta0 MrilSI sl^ri dj*L* ddU t£l <j* taMdl g^iiiJI / 6- 7 


V>Ui £*b C " a>*4JI. >m$II . tiiilj fl j Ij i H . gJ^JI. HiMill U a > 7- 7 


Aa* ill j«UI U *U £—$ glj;rika gLg>* Ja*ijl >>1*0*5 JiL* j / 8- 7 

A>*1j jAia c 


W JiM $1 s^j* {mu g« <*Ua2l Jclid idji JA / 9- 7 

{/T) SjjjaYt ja*£ Aj 3 |W>U lu> ^xuJ jj« Jjjj ,/J 
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gl g&M gliUI gUtUI U 10- 7 

. UuISj JeLaJj Aibbt JaIAj g 
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I J&U <wU*JI ^51 g*d <mM mL*£>J1 j ^§>11g*d /II- 7 

LDPE HDPE 


^jULU JjlljJ**- <^1* ^ ^j * t J 

Lual jJ <Jjlj 


^LuatjuU 


_ mlazemna com! 

uAM*Jall JalhaJJ >y>Ail MtAjJI gt »^*** >y>aJI mmAjJI kAl*Ai IaUj 12- 7 

Wy* -AajIH&j 2 


? <iuUI jjd <Jd\Sd >o*J$-t j >$o5 tli$dl*j21 gaol* {(Ami gl gSrfd JA 13- 7 
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II II 

( C— OH) (iUUs) ii*lj i LAAaj jjlc (CH 3 — C— OH) "- jV i^Uj jS^J V 
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000 mlazemna LuJl I^jo^I W^o go ja/^LoJI i^±j>£>I 
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^1 i6a iA*All 

^-JJ...tfaan 4jUSjll (j-4 ^Aj ,<yjiaail) AiUjjXI 

CjLSjAI £JlA J-e^j lHIIlI L^jLlj ]L i JUj3 l^jl Vl *..ij*^ti ^jlc »<S jJLA 

AAbJI Lu> ^JljjA£fl ( ^-aJ^JU ) JlJLuual W^lfcULJ 2- 

p t\** 2. us AfiLUl uMcUJ i 1*15U& ^bu i-uUjjVl 

J.4-,.uo j -ibjbf L$J J>U l^jLaj—U jL_U3^ t Aju-lliII >uA GUSjJtl 

j— 4 A_j Aj_UJI ljUSjAIj Aj 1 rtl m»j jjj.'uJ< A-uUjjVI wUS>11 
.j^lj^Vlj JA* 3uL&taUlj UjJJl 


icUcjYi jLA { jfc 1 825 i 0 >t JjV A-A^ J >jj "* r * 1 >& A-ljUjjYI uLSjAl i. u£>* Jjl 

. AjJ jjUIl jja l^-Lui {AL» i>txS *jUS u* US UlA fjJLd* pa**} 1 jj-uu$ 

'4r A-y^Al L fl ullaj, ifiilT % j i m* U «*i 2UU <j£Jj ijry^* g^JU W A}JUjjY 1 wUSjil 

♦ JrtiSjUut>X&fI jLAfcj jLA& Ji* 2UjJ VI AcLLua 
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^jplc irt'i > j-j* 3 U jljy* j^JjLS 4 I/IIjj uu >4 AlUj^ g^£Il CfiH^ 
wjLXj 1 fcfcj j^>-jjJuA ijjij iji JS J.^"j ^ ^uifljuu 

iZilji £u ajjjjllj >«»ijYI 

. 3L jV 1 Jl££¥b yJ^LJl 3UbS 1 ^Uj • 

(ii) 0 

Jm)I Jl JjK 

(HI) 

jt £_ j J $>- LjQjjaSJVt |^JL& «ijw&lla 

(alU^£ Aiui>>p 2 - j I ^ ♦ 4 < y Ij l jt J^Up) jjjkLla ji) 



iJLuVt aj[>^byj>i*u (auiuyi CiVbjt ) <jw3vi Cx^i ^» ^» ^u,, C-h 51 / >j>yJI ^ 
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(DO O mlazemna LuJl I^JO^I W^O jO/UaII 4±j>£>l 
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*\j At^Yl Jj-ia ^ i-^j J^lall 2 l i^LijLiUj uu (JjJJjlIJ 

A^ j^LaJ SiJU JjjJLJ* i-uuSj^Ji 2jLu-aIl L_k^jtj A.^^Vl Jjlaj 
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4j If" 4£I Y t Alvl4Jlj ^jSUu [4-wjta3 Aj.n^idM.4 d£ ijh^- 4r l^jplSj) 

J-M ^£1 ^ *L^>^jjJ.I j— lo^YI (j_^ L-ubjpc, ^ ^ jl jJLjjLZL* JaLLi JSLii 

,iLL&Jt j|jji£}l ulj^ l£U j^jIjVI ^JLfc uQjip£ll 


Mlji M if t£ *LXi 1*2*5 pJJjLS CjL-uj Lj ic, C^Hg 4U2j AAj^ ^Wjjl ^Jinr / 

Jij-taj aJji rtHl aijbieVt Ji^la (jM JauJ AJLfc ^Aj **JJ 1 ""'* 4-ifl C—C jjjaljt j(_j 1 *■»_«< <U^)i.<>j.a (jyfcgjJUA 

.2*jJJil ajjdVl 

>^Vi Jjt&a jL j», iWI,r.H (t>6 LJS I rt1~^ C 6 H 6 >LJ1 Qt 4»iU 
j^jjlS «j)jJ ' ^ Ljljii 5 ul j j^jjlSjjJUA Ja gj^a jfi ajUc (ilitjtwJl , . i) 
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grijMJI 4ab.'<A J j^&JI tilljj tftAJbii 
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mUJI *il^ll 


3_uUUl j-ji»ljVl iini L&£j uMaUj SL Jj'WilH (Ja< 5 3.)u&ll jmL OLSjJI j| 4rij|j*fcNi«l (1) 


Q| + Br 2 


/CCI 4 


(jdJu Cl> 0 LJS Y Ulu A \j A \ A j\ SQjSL* ji 

^ r 3ij^r,M } A3LJ*t ^ctbtJl jfri.M.Cffi J^tUlu -1 

"Br JjjjiS ^bj i- M»it1 
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' jAb> j* —*•' [ jitsji jjLi '2.1) 

© ^ O mlazemna LuJl \^ajsii\ IXo^^Lo £0 X>/^LoJI CyAS»l 
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0 +Brj 


i; ii * i JjJjJyJl 


[ 0 ) + Br : 


/CCI 4 


/FeBr 3 


jij+i 


^L_idl J_cLij J_cU2j V -2 

-> NO Reaction f j^Uuj cijjjiit 

(FeBr 3 ) jl^w* j-l* 

*- r AaL-Jit J -ffl-ai (JlyV.Ju.tpt) J^Uu '4- 

HBr IOAj) IfK A Ijplc 5 Lta 3 i>M* 2 Cfii 3 *JI ^Ajl) 


Br 

0 * 





4' 


N 


+ 2H 2 

^a)> jubUsd-3.1 


^pvt jtuijjju j»^u . wJijpi A^Lta {* 4*1 <wUa ( 2 ) 

+ Heat ( 120 KJ/mol) 

/ JtU 

(ijt^>1) uflj) A^jyUb J^Lij 

JU* 



a i fc 

,jlWr y kaaaAaMdAM 


Q^-a -,0 


+ Heat ( 232 KJ/moi) 


^yLb* -3 <1 (JkrliS 

J 34 jsil 240KJ J ( 2/7 * ) 


0 * 3H 2 



Heat (208KJ/mol) 


( 3 71 ;' {jjijJuh 3 L*jJLA J^-Lcu JU* 


iJ_jj» JSU 360KJ SULfi^uIt «j>>u£l SLitlaJtj 

^jlaJI ,<L»-jJLfc pJabuJtt ig\ 

a altt.i ~j ( J^ J_SU 152KJ j 3, .jfljrtVI 3 ft 1 hit 2l_«u4j <>, Jj—l 3j—U* — 

j_SSt tfi £_Ja>Ht ^ jii ajUsJi o» Js* JO 152KJ ^ *£>i»o jjj-LJi j* 

(J>* JO 152KJ ) j(. ia « t ijtjjiidt 


c-c c=c 

1.54A° 1.34A° 


C-C 
*>—**V 

1.40 A° 


Ijt JljJal 0* / ^jLS gfrpLS Jt$tol (3) 
(1.40A°) sujL^u 4r ujjjLS “ u^jis 

c-c iJddl Jjia (jjJ pkypjlt Jjla 

Su-Jjjl* c = c 


(DO D mlazemna LuJl I W&o 
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gat^hdf 4yUi aLS^ll (2) 

(jjjj-Jt 3 SI» 4 j1a JU,d>ij um ijXc uLxc 4 

^LSjVi OdLH^* ^3W 


4j4>^ AfVJdJ (Ortho) L 1 i JLflj ® 

(para) (t_>i->)j 3 gjjii ^ic aJYjdi (meta) (Om) j * 2 
(X ) jJt ( jrtdJJ mJJ 3 nr/ltU 4 JtS^tl £jJbfr iUVjd]' 

JL j^bJU I^jU) i3(u£j4^tl Uilf l^t ^ 

^upj ; fTl j ^j-i-Vf lUj 2u!iL»«0ll i 

fj*a±$suls l£^L»- 1 3~ *** n L-a£ jl\ h(/l ^-UiVt *Lj1 JU jL. £4 


<^-a i K 3 ,j> LJ^ A ( % oOn riuTI £_ 

JUifl *LdlLUl SL Ul Lj^l£fb ^jb»l 

j[>bUj tltl ^JJUJI yt 

% jimjtl iiL ^LwVl 


*4‘1 



4*»l 


j *j*J*34i*}j* * 2 1 


Br 



jjjij ^*£aj>LA jjulj - 3 1 1 

J>ui jjwU £*• 

jj^jjjjulj y**£ajj.Ufc Lw> 



(DO D mlazemna LuJI \&xfr\ IjbO/'iLo QO 
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gjjJjjJuljjjj 1 ^il 7jt • 


<kJLdl mLSjU ffen /gri 

ch 5 



■ 2 1 1 


: ( gd>taJI 4*1* (jis g* >51 *$*$> grH§i*JI maM *aUS^II (3) 

Q|_| 2jj^OJ* Ojj*J IjUj <jj53 Uj> j>IL£ jSlj-4 LH 

NO 2 - (jl ^UkjLmJI ^UpuiVI V jl U^CSjl 1 1 1 * 

lOf ST 11 " * 4 '2) I J**- 4 

NO 2 . '"ir.j^jKjj 3L«la}| -—“H«t_*S!ji( ^uui i^u£ jl( ^c*L>tIt CulS (it 

^ j jnijjJ * # f * f w i tuiil *JL&Ld£ ILilia Jjlal J*>- G , 

U dm_ifr JL*b gdjM jl5 lilj *Jj-tS 0 4 i f i j ^ 4 


NaOH t JUuiSjjJUA J4 Ufljj^J (jgpwU ^jN*AVil 

COONa jjirt.^1 (Ui 4- 

80 0 ljii jllc 

/JsIaUI SJjLm 




+ NaOH - 



+ Na 2 C0 3 
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I2LU.I -18 
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